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A  WGE  Publication 


For  home : 

Two  great  H  F  rigs 
FAX  converter 
1 0m  vertical 

For  the  road: 

600-Watt  amp 
10m  whip 

Portable : 

High-power  HT 
Pocket  SW  receiver 
. . .  and  more! 


Plug-in  C-64  packet 
80m  transceiver 
Auto  CW  IDer 
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THE  FUTURE  OF 
AMATEUR  COMMUNICATIONS 


Once  in  a  lifetime,  a  transceiver  is  intro- 
duced that's  so  extraordinary  and  innova- 
tive that  it  opens  a  totally  new  eta  in  HF 
communications.  ICOM's  pacesetting 
IC-781  proudly  exhibits  that  hallmark 
achievement  with  futuristic  designs  and 
features  of  true  legendary  proportions. 
Whether  DX'inp,  contesting,  pioneering  new 
interests  a  enjoying  unquestionable  tOf>af- 
the-line  performance,  the  IC-781  is  indeed 
today's  standard  of  excellence! 


i-Function  Five  Inch  CRl  Displays 
frequencies,  modes,  memory  contents, 
operating  notes,  RIT(  two  menu  screens,  plus  a 
panoramic  view  of  all  signals  in  a  selected 
range,  A  portion  of  the  screen  also  serves  as 
a  display  for  data  modes  like  RTTY  AMTOR, 
and  PACKET. 
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Unique  Spectrum  Scope.  Continuously 
indicates  all  signal  activities  and  DX  pifeups 
with  your  operating  frequency  In  the  center, 
Selectable  horizontal  frequency  spans  of  50, 


100,  and  20QKHzfor  each  side  of  the  fre- 
quency you're  listening  to.  Vertical  range 
indicates  relative  signal  strengths.  A  contes- 
ted dream! 
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Dual  Width  Noise  Blanker  includes  MCF 
filter  plus  level  and  width  controls  to  elimi- 
nate pulse  and  woodpecker  noise  with  min- 
imum adjocent-signal  interference. 

Incomparable  Filter  Flexibility. 

Independent  selection  of  wide  and  narrow 
SSB  filters  plus  CW fitters.  Second  and  third 
CW  IF  filters  are  independently  selectable! 

Dual  Watch.  Simultaneously  receives  two 
frequencies  in  the  same  band!  Balance 
control  adjusts  VFO  A/B  receive  strength  lev- 
els. You  can  check  additional  band  activity, 
even  tune  in  your  next  contact,  while  in 
QSO  without  missing  a  single  word! 

DX  Rated!  150  watts  of  exceptionally 
clean  RF  output,  Easily  drives  big  amplifiers 
to  maximum  power 


Twin  Passband  Tuning  with  separate 
controls  tor  second  and  third  IF  stages! 
Increases  selectivity  and  narrows  band- 
width, independently  varies  low  and  high 
frequency  response,  or  functions  as  IF  shift. 
Its  DX'Ing  Dynamite! 

A  Total  Communications  System! 

Includes  built-in  100%  duty  AC  supply,  high 
speed  automatic  antenna  tuner,  iambic 
keyer,  semi-automatic  or  full  QSK  CW  break- 
in  to  60  wpm  Audio  Peaking  Filter  ( APFi  RF 
speech  processor,  multiscanning.  105dB 
dynamic  range,  all-band/all-mode  receiver 
with  general  coverage,  and  much  more! 

ICOM  Dependability.  The  phenomenal 
IC-781  is  built  for  action  and  backed  with 
the  most  extensive  warranty  in  the  industry. 

See  the  IC-781  at  your  local  ICOM  dealer 

?COM 

First  in  Communications 

COM  AmericaJnc,  2380  H6ti  Avenue  N^WwmW  96004 
Custom*  Serrict  Hotfme  (306)  454-7619 
3150  Pfremef  Dnve,  Sute  126,  hwg,  Ti  750S3 
1777  Phoera  Partway,  Suite  201,  Atete,  GA  30349 

COM  CANADA.  A  Division  of  COM  America,  Inc. 

3071  - 15  Road,  Unit  9,  Richmond,  B.C.  VEX  2T4 

All  staled  specificaiions  s ubjeci  id  change  wittraut  notice  or  obbgabon 

All  ICOM  radios  agnifrcantly  exceed  FCC  regulations  limilmg  spurious 

emissions.  7811 8fl. 
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FOUR  user  selectable  operating  modes  and 
a  90  number  autodialer  make  Private  Patch  V 

the  ONLY  choice! 


SELECT  AN  OPERATING  MODE 
USING  THE  BUILT-IN  KEYBOARD. . . 

1.  SIMPLEX  SAMPLING  PATCH 

Private  Patch  V  achieves  a  level  of  sampling  patch  performance 
unobtainable  in  any  other  product.  Crucial  to  performance  is 
the  noise  squelch  filter  Compare  our  five  pole  filter  to  the 
competition's  two  pole  filter.  Advanced  software  algorithms 
perform  noise  correlation  tests  which  result  in  greater  useable 
range  than  the  competition.  Nine  selectable  VOX  enhancement 
ratios  allow  you  to  vary  performance  from  straight  sampling  to 
highly  VOX  enhanced,  (sampling  rate  decreased  while  the  land 
party  is  speaking).  The  mobile  is  in  full  control  and  can  break- 
in  at  any  time. 

2.  SIMPLEX  VOX  PATCH 

VOX  mode  offers  superb  simplex  operation  with  any  radio, 
including  synthesized  and  relay  switched  models,  VOX  mode 
has  other  advantages  too.  1.  A  linear  amplifier  can  be  used  to 
extend  straight  simplex  range.  2,  You  can  operate  through  any 
remotely  located  repeater  to  greatly  extend  range,  3,  If  desired 
you  can  connect  Private  Patch  V  to  the  MIC  and  speaker  jack 
of  your  radio,  NO  INTERNAL  CONNECTIONS  ARE  REQUIRED. 
Control  is  maintained  automatically  with  built-in  dial  tone 
detection,  busy  signal  detection  and  fully  programmable  activity 
and  time  out  timers.  An  optional  electronic  voice  delay  board 
eliminates  first  word  clipping  with  slow  switching  radios. 

3.  DUPLEX  PATCH 

Select  duplex  mode  when  connecting  Private  Patch  V  to  your 
existing  repeater  or  duplex  base  station.  Many  features  including 
semi-duplex  privacy  mode  are  user  programmable.  The  mobile 
is  in  full  control  at  all  times. 

4.  REPEATER  CONTROLLER 

Private  Patch  V  will  convert  any  receiver  and  transmitter  into 
an  outstanding  performing  repeater  with  duplex  autopatch. 
Features  such  as  repeater  on/off  code,  hangtime,  activity  timer 
time,  CW  ID  interval  etc.  are  fully  user  programmable.  Private 
Patch  V  is  the  right  choice  for  your  club  system. 


Private  Patch  V  is  a  totally  new  concept  in  automatic 
phone  patches.  A  built-in  keyboard  and  menu  driven 
display  allow  you  to  customize  all  modes,  features, 
and  functions  specifically  to  your  application. 

Private  Patch  V  can  be  a  sampling  patch  today.  A  VOX 
patch  tomorrow.  And  a  repeater  controller  next  year! 

You  may  never  need  another  patch  again. 

COMPARE  THESE  FEATURES. . . 

■  90  phone  number  autodialer 

•  Last  number  redial 

Regenerated  tone/pulse  dialing 

Toll  restrict:  1st  and  2nd  digit  restrict,  prefix  lockout 
and  digit  counting 

1-5  digit  connect/disconnect  code 

2-5  digit  secret  toll  override  code 

User  programmable  CW  ID 

Remote  hook  flash 

Auto  disconnect  on  diaitone/busy  signals 

Telephone  remote  base 

Remote  controlled  relay  (relay  optional) 

Lightning  protected 

Call  or  write  today  for  your  FREE  brochure. 


Connect  Systems  Inc. 

23731  Madison  St.         Torrance.  CA  90505 
Phone:  (213)  373-6803 


AMATEUR  ELECTRONIC  SUPPLY:  Muh* aufcefi  Wl  W«hlit*e  OH  Ortamio  FL  Cfearwatet  Fl_  Ltt 
VeSK  NV  ■  BARRY  ELECTRONICS  CORPj  N*«  Yoffc  NY  -  ERCK50N  COMMUNICATIONS; 
CTu-ago  IL  •  HAM  RADIO  OUTLET:  An  in  em  CA  Bunmgame  CA,  Oakland  CA.  Phoenix  AZ 
SanOwgoCA  VanNuysCA,  Atlanta  GA  *  HENRY  RADIO  Los  AngeiesCA  *  IN  TEH  NATIONAL 
RADIO  S YSf EMS:  Miami  FL  *  JUNS  ELECTRONICS;  Cutter  City  CA  »  MADS ON  ELECTRONICS 
SUPPLY:  Houston  TX  •  MIAMI  RADIO  CENTER  CORP-  M.amk  FL  »  MIKES  ELECTRONICS: 
Ft  Lauderdale.  FL  -  N&G  DISTRIBUTING  CORP-  Miami  FL  -  OMNI  ELECTRONICS 
Laffldo  TX  *  PACE  ENGINEERING:  Tucson  AZ  *  THE  HAM  STATION:  EwinsvUI*  IN  •  VALLEY 
RADIO  CENTER:  Harllncefi  TK  •  CANADA— COM  WEST  RADIO  SYSTEMS,  LTOj  Vancouver  BC 

CSI  Is  a  regJslrjred  trademark  of  Connect  Systems.  Inc. 

CIRCLE  12  ON  READER  SERVICE  CARD 


Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  its  versatility 
to  all  tastes.  The  menu  includes  all  CTCSS,  as  well 
as  Burst  Tones,  Touch  Tones,  and  Test  Tones.  No 
counter  or  test  equipment  required  to  set  frequency* 
jusl  dial  it  in.  While  traveling,  use  it  on  your  Amateur 
transceiver  to  access  tone  operated  systems,  or  in 
your  service  van  to  check  out  your  customers"  re- 
peaters; also,  as  a  piece  of  test  equipment  to  modulate 
your  Service  Monitor  or  signal  generator  It  can  even 
operate  off  an  internal  nine  volt  battery,  and  is  available 
for  one  day  delivery,  backed  by  our  one  year  warranty. 


•  All  tones  in  Group  A  and  Group  B  are  included. 

•  Output  level  flat  to  within  L5db  over  entire  range  selected. 

•  Separate  level  adjust  pots  and  output  connections  for  each 
tone  Group, 

•  Immune  to  RF 

•  Powered  bv  6-30vdc,  unregulated  at  8  ma. 

•  Low  impedance,  law  distortion,  adjustable  sinewave 
output.  5v  peak-to-peak 

•  Instant  start-up, 

•  Off  position  for  no  tone  output. 

•  Reverse  polarity  protection  built-in. 


Group  A 

67,0  XI 

91.5  ZZ 

M8.H2B 

156.7  5A 

71.9  XA 

94.8  ZA 

123.0  3Z 

162  2  5B 

74.4  WA 

97.4  ZB 

127JJA 

167.9  GZ 

77,0  XB 

IOQ.0  1 Z 

HI  8  3B 

173  »6A 

79.7  SP 

103.5  1A 

136  5  4Z 

179  9  6B 

82.5  YZ 

107,2  IB 

I4L34A 

186  2  7Z 

85.4  YA 

II0  9  2Z 

146 .2  4B 

192  8  7A 

SB  5  YB 

114.8  2 A 

151.4  5Z 

203.5  Ml 



. 

1 1, 

•  Frequencv  accuracy,  ±  .  I  Hz  maximum  -  40*C  to  +  85°C 

•  Frequencies  to  250  Hz  available  on  special  order 

•  Continuous  tone 

Group  B 


TEST  TONES: 

TOUCH-TONES: 

BURST  TONES: 

600 

697     1 209 

1600     1850     2150     2400 

1000 

770     1336 

1650     1900     22DO     2450 

1500 

852     1477 

1700     1950     2250     2500 

2175 

941      1633 

1750    2000    2300     2550 

2805 

^_ 1 

1800     2100     2350 

•  Frequency  accuracy,  ±  I  Hz  maximum  -  40°C  to  +  85°C 

•  Tone  length  approximately  3(M)  ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Model  TE-64  S79.95 


COMMUNICATIONS  SPEC/AUSTS 

426  West  Taft  Avenue,  Orange,  California  92667 
(800)  8544)547/  California;  (714)  998-3021 
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MFJ  multi-mode 

data  controller 
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9  modes  for  only  .  .  .  $249.95 


Amateur  radio's  most  versatile  multi- 
mode  data  controller  -  the  MFJ- 1 278 
-lets  you  join  the  fun  on  Packet,  AMTGR 
RTTY,  ASCII.  CW.  Weather  FAX,  SSTVt 
Navtex  and  gives  you  a  full  featured 
Contest  Memory  Keyer  mode  .  .  .  you  get 
9  modes  ...  for  an  affordable  $249.95. 

Plus  you  get  MFJ's  new  Easy  Mailtm 
so  you  and  your  ham  buddies  can  leave 
messages  for  each  other  24  hours  a  day. 

You'll  find  it  the  most  user  friendly  of 
all  multi-modes.  It's  menu  driven  for  ease 
of  use  and  command  driven  for  speed. 

A  high  resolution  20  LED  tuning 
Indicator  lets  you  tune  in  signalsfast  in 
any  mode.  All  you  have  to  do  is  to  center 
a  single  LED  and  you're  precisely  tuned 
in  to  within  10  Hz-  and  it  shows  you 
which  way  to  tune? 

Plus  you  get  32K  RAM,  KISS  for  TCP/ 
IP,  high  performance  HF/VHF/CW  mod- 
ems, software  selectable  dual  radio  ports, 
32K  RAM,  AC  power  supply  and  more. 

All  you  need  to  join  the  fun  is  an 
MFJ- 1278,  your  rig  and  any  computer 
with  a  serial  port  and  terminal  program. 

You  can  use  the  MFJ  Starter  Pack  to  get 
on  the  air  Instantly.  It  includes  computer 
interfacing  cable,  terminal  software  and 
friendly  instructions  . , .  every  thing  you 
need  to  get  on  the  air  fast.  Order 
MFJ- 1282  (disk)/MRM283  [tape)  for  the 
C-64/128  and  VIO20;  MFJ- 1287  for 
Macintosh;  MFJ- 1284  for  the  IBM  or 
compatible.  $19,95  each. 

Packet 

MFJ's  new  generation  packet  mode 
gives  you  genuine  TAPR  software  and 
hardware  plus  many  MFJ  enhancments 
like  Easy  Mailtm 

A  new  Kiss  interface  makes  the 
MFJ- 1278  TCP/IP  compatible. 

Extensive  tests  published  in  Packet 
Radio  Magazine  ("HF  Modem 
Performance  Comparisons"  Jprove  the 
TAPR  designed  modem  in  the  MFJ- 1278 
gives  better  copy  with  proper  DCD 
operation  under  all  tested  conditions 
than  the  other  modems  tested. 

New  AMTOR  model 

Now  the  MFJ- 1278  has  a  new  AMTOR 
and  Navtex  mode,  making  it  the  only 
controller  to  feature  nine  digital  modes, 

MFJ- 12  78  transmits  and  receives 
AMTOR  and  includes  all  AMTOR  modes: 
ARQ  (Mode  A),  FEC  and  MODE  S  (Mode  B). 

Baudot  RTTY 

You  can  copy  all  shifts  and  all  standard 
speeds  including  170.  425  and  800  Hz 
shifts  and  speeds  from  45  to  300  baud. 
You  can  copy  not  only  amateur  RTTY 
but  also  press,  weather  and  other 
exciting  traffic. 

You  can  transmit  both  narrow  and  wide 


shifts.  The  wide  shift  is  a  standard  850  Hz 
shift  with  mark/space  tones  of  2 125/2975 
Hz.  This  lets  you  operate  MARS  and 
standard  VHF  FM  RTTY, 

ASCII 

You  can  transmit  and  receive  7  bit 
ASCII  using  the  same  shifts  and  speeds  as 
in  the  RTTY  mode. 

CW 

You  get  a  Super  Morse  Keyboard  mode 
that  lets  you  send  and  receive  CW 
effortlessly,  including  all  prosigns  -  it's 
tailor-made  for  traffic  handlers. 

A  huge  type  ahead  buffer  lets  you  send 
smooth  CW  even  if  you  "hunt  and  peck". 

You  could  store  entire  QSOs  in  the 
message  memories,  if  you  wanted  to! 
You  can  link  and  repeat  any  messages  for 
automatic  CQs  and  beaconing.  Memories 
also  work  in  RTTY  and  ASCII  modes. 

A  tone  Modulated  CW  mode  turns 
your  VHFFM  rig  into  a  CW  transceiver  for 
a  new  fun  mode.  It's  perfect  for 
transmitting  code  practice  over  VHF  FM. 

An  AFSK  CW  mode  lets  you  ID  in  CW. 

You  also  get  a  random  code  generator 
that'll  help  you  copy  CW  faster. 

Weather  FAX 

You'll  be  fascinated  as  you  watch 
WEFAX  signals  blossom  into  full  fledged 
weather  maps  on  your  Epson  or  IBM 
graphics  compatible  printer. 

Automatic  sync  and  stop  lets  you  set 
it  and  leave  it  for  no  hassle  printing. 

You  can  save  FAX  pictures  and 
WEFAX  maps  to  disk  if  your  terminal 
program  lets  you  save  ASCII  files  to  disk. 

Pictures  and  maps  can  be  saved  to 
disk  or  printed  to  screen  in  real  time  or 
from  disk  if  you  have  an  IBM  or 
Macintosh  with  the  MFJ  Starter  Pack, 

Yon  can  transmit  FAX  pictures  right 
off  disk  and  have  fun  exchanging  and 
collecting  them. 

Slow  Scan  TV 

The  MFJ- 1278  introduces  you  to  the 
exciting  world  of  slow  scan  TV. 

You  can  print  slow  scan  TV  pictures  on 
any  IBM  or  Epson  graphics  compatible 
printer.  If  you  have  an  IBM  or  Macintosh 
you  can  print  to  screen  and  save  to  disk 
with  the  MFJ  Starter  Pack, 

You  can  transmit  slow  scan  pictures 
right  off  disk.  If  your  terminal  program 
lets  you  save  ASCII  files  you  can  save 
pictures  from  over-the-air  QSOs. 


MFJ  ENTERPRISES,  INC* 

Box  494,  Miss.  State,  MS  39762 
601-323-5869  Telex;  53-4590  MFJSTKV 


You  can  transmit  and  receive  8.5,  12T 
17,  24,  and  36  second  black  and  white 
format  SSTV  pictures  using  two  levels. 

Contest  Memory  Keyer 

Nothing  beats  the  quick  response  of  a 
memory  keyer  during  a  heated  contest 

You'll  score  valuable  contest  points  by 
completing  QSOs  so  fast  you "II  leave  your 
competition  behind,  And  you  can  snag 
rare  DX  by  slipping  in  so  quickly  you'll 
catch  everyone  by  surprise. 

Message  memories  let  you  store  contest 
call,  name  QTHP  rig  info  -  everything  you 
used  to  repeat  over  and  over. 

You  get  iambic  operation*  automatic 
incrementing  serial  numbering*  weight 
control  to  penetrate  QRM  and  more. 

More  Features 

Turn  on  your  MFJ- 1278  and  it  sets 
itself  to  match  your  computer  baud  rate, 
Select  your  operating  mode  and  the 
correct  modem  is  automatically  selected, 

Plus  *  * ,  printing  in  all  modes, 
threshold  control  for  varying  band 
conditions,  tune-up  command,  lithium 
battery  backup*  RS-232  and  TTL  level 
serial  ports*  watch  dog  timer,  FSKand 
AFSK  outputs,  output  level  control, 
speaker  jack*  key  paddle  jack*  test  and 
calibration  software.  Z-80  at  4.9  MHzT  32K 
EPROM*  and  socketed  ICs,  FCC  approved. 
9x  VA  x9V2  In.  12  VDCor  1 10  VAC. 

Get  yours  today  and  join  the  fun  crowd! 

New  Firmware  Update 

A  new  KISS/AMTOR/Navtex  Firmware 
update  is  available  to  MFJ- 1278  owners. 

MFJ's  powerful  update  is  the  most 
reasonably  priced  mulit-mode  upgrade 
by  any  manufacturer.  Contact  your 
dealer  or  MFJ  for  yours  today! 


MFJ  Packet  Radio   > 

MFJ-1Z74 

*1  3«M 

MFJ-1270B 

MFJ-1270B  super  clone  of  TAPR' s 
TNC-2  give  you  more  features  than  any 
other  packet  controller  --  for  $  1 19.95. 

You  can  double  your  fun  by  operating 
both  VHF  and  HF  packet  because  you 
get  high  performance  switchable 
VHF/HF  modems. 

You  get  MFJ's  new  Easy  Malltm  with 
soft-partitioned  memory  so  you  and 
your  friends  can  leave  messages  for 
each  other  24  hours  a  day. 

In  MFJ's  new  WeFAX  mode  you  can 
print  full  fledged  weather  maps  to 
screen  or  printer  and  save  to  disk  using 
an  IBM  compatible  or  Macintosh 
computer  with  an  MFJ  Starter  Pack, 

A  new  KISS  interface  lets  you  run 
TCP/IP-  They  also  come  NET  ROM 
compatible  --  no  modification  needed! 

You  also  get  32K  RAM,  a  full  one-year 
unconditional  guarantee  and  you  can 
use  12  VDC  or  the  Included  1 10  VAC 
power  supply. 

For  dependable  HF  packet  tuning*  the 
MFJ- 12  74  gives  you  a  high  resolution 
tuning  indicator  that's  accurate  to 
within  10  Hz  -  and  it's  only  $20.00 
more,  


FOR  YOUR  NEAREST  DEALER 

or  to  order  call  toll  free 

800-647-1800 

One  Year  Unconditional  Guarantee 


MFJ  . .  .  making  quality  affordable 
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Number  1  on  your  Feedback  card 


Welcome,  Newcomers! 


Reviews 

Have  you  seen  the  film  Moscow  On  The 

Hudson?  In  it,  Robin  Williams  plays  a  Rus- 
sian emigre  who  ends  up  in  New  York  City. 
Soon  after  arriving  in  America,  he  goes  to  a 
supermarket  and  timidly  pokes  around*  Hav- 
ing come  from  a  land  where  even  the  staples 
aren't  always  available,  the  selection  of  food 
boggles  him.  Front-end  overload  sets  in  by 
the  time  he  gets  to  the  coffee  section.  He 
reaches  for  a  package,  knocks  over  a  few 
other  products— and  passes  out  cold! 

Drama  aside,  the  example  should  be  clear: 
newcomers  to  amateur  radio  can  be  easily 
cowed  by  the  wide  selection  of  gear.  In  1988 
alone T ICOM,  Kenwood,  and  Yaesu  present- 
ed nearly  twenty  new  transceivers.  In  the 
past  year,  well  over  a  hundred  amateur  radio 
products  entered  the  market.  It's  as  challeng- 
ing now  to  shop  wisely  as  it  is  to  home-brew 
equipment. 

Enter  73 

73  Magazine^  answer  to  this  is  simple— a 
more  aggressive  product  review  program. 
We  aim  to  run  at  least  six  reviews  per  issue, 
up  from  the  average  of  two  or  three.  Wc  also 
plan  a  special  review  issue  every  year,  which 
will  feature  product  reviews  of  at  least  ten  of 
the  more  popular  items  on  the  market* 

Your  feedback— what  else?— prompted  us 
to  take  this  step.  This  demand  was  second 
only  to  'more  home-brew/  This  still 
doesn't  cover  it  all,  of  course,  but  it's  a  much- 
needed  step  in  the  right  direction. 

Our  reviews  are  geared  more  for  the  opera- 


Are  You  a  Potential  Reviewer? 

If  this  is  something  that  interests 
you,  send  for  our  reviewer  profile 
form.  In  it,  we  ask  you  to  rate  our 
review  policy,  and  to  tell  us  a  bit 
about  yourself  as  a  ham,  such  as 
your  favorite  modes  and  bands, 
your  station  setup,  and  what  writ- 
ing, if  any,  you  have  done.  When 
you  receive  it,  just  fill  it  out  and 
send  it  back  to  us.  You  can  also 
find  this  form  on  CompuServe's 
Hamnet.  Feel  free,  also,  to  leave 
us  a  message  on  CompuServe  (CS 
73170,775),  MCI  Mail,  (WGEPUB), 
or  GEnie  (BHASTINGS.3).  Look- 
ing forward  to  hearing  from  you! 


tor  than  the  tech  purist.  You  won't  have  to 
wade  through  exhaustive,  and  exhausting, 
discussions  of  circuit  particulars.  Nor  will 

you  be  distracted  by  graphs  showing  a 
transceiver's  transmission  spectral  purity.  If 
a  rig  meets  FCC  specs  in  this  area— as  virtu- 
ally all  modern  rigs  do — we  just  say  so.  We 
also  don't  take  up  valuable  space  with  com- 
plete comparative  listings  of  the  manufactur- 
ers specifications  versus  observed  specifica- 
tions. Most  discrepancies  are  minor  and  can 
be  effectively  covered  in  a  sentence  or  two. 

Relevance 

73  reviews  focus  on  the  practical  issues: 
Whom  would  the  product  interest  the 
most?— DXers,  digital  mode  enthusiasts,  or 
the  Saturday-afternoon  rag-chewer?  How 

difficult  was  it  to  put  the  product  together  and 


get  it  up  and  running?— Is  it  emry-lcvel  or 
not?  Is  a  piece  of  gear  with  operator  controls 
economically  well -designed?  Does  the 
product  perform  according  to  the  manufac- 
turer's claims?  Are  the  instructions  clearly 
written,  or  clearly  translated?  Do  they  in- 
clude plenty  of  graphics?  How  supportive  is 
customer  support?  How  does  the  piece  of 
gear  compare  with  similar  products?  How 
adaptable  is  it  to  other  uses? 

Last  but  not  least:  Where  is  there  room  for 
improvement?  I  think  you  Ml  find  our  reviews 
don't  spare  constructive  criticism.  The  man- 
ufacturers respect  this.  They  know  they  need 
your  feedback  in  order  to  continue  improving 
ihcir  line.  Thev  can  no  more  afford  to  live  in 
an  ivory  tower  than  we  here  at  73 . 

Good  luckfl 

...deNSlB 


GLOSSARY 


Amplifier— A  device  that  increases  the  magnitude  of  a  signal,  usually  with 
minimum  affect  on  the  signal's  waveform. 

Digital  mode— A  radio  wave  onto  which  information  has  been  imposed  with 
discrete  states  or  levels,  rather  than  with  a  continuously  variable  range. 
Morse  code  is  a  digital  mode  since  all  of  the  information  it  conveys  is 
represented  by  only  three  units  ("dits,"  "dahs/*  and  spaces), 

DXer— A  ham  who  specializes  in  making  long-distance  contacts. 

Ergonomics— Refers  to  the  interfacing  of  an  operator  to  a  piece  of  equipment 
An  economically  well-designed  piece  of  gear  has  controls  that  are  sensibly 
and  conveniently  placed. 

FCC— Federal  Communications  Commission.  This  is  the  government  agency 
that  regulates  the  allocation  and  use  of  radio  frequency  spectrum  in  the  US. 

Front-end — This  refers  to  the  amplification  stage  of  a  receiver  that  meets  the 
incoming  wave  energy  from  the  antenna  system.  Too  much  wave  energy  can 
cause  the  front-end  to  overload,  causing  wave  distortion  and  blockage,  and 
the  production  of  unwanted  wave  products. 

Handheld— A  transceiver  that  can  be  held  and  operated  m  the  user's  hand. 

HF— High  Frequency.  This  is  a  part  of  the  radio  frequency  spectrum  in  which 
most  worldwide  amateur  communications  take  place. 

Home-brew — Home-built. 

Rag-chewer— An  amateur  who  enjoys  conversing  at  length  on  the  air. 

Rig— A  piece  of  amateur  radio  equipment,  usually  a  transceiver. 

Spectral  purity—  Refers  to  the  spectral  map  of  all  the  wave  energy  emitted  in 
a  transmission.  The  greater  the  proportion  of  totaf  energy  contained  in  the 
signal  in  the  principal  (fundamental)  transmitted  frequency,  the  greater  the 
spectral  purity. 

Transceiver— A  piece  of  radio  equipment  in  which  the  receiver  and  transmit- 
ter are  contained  in  the  same  chassis. 
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Ne  ver  sa  y  die 

Wayne  Green  W2NSD/1 


The  Military  Will  Save  Us! 

Welcome  again  to  the  Green 
Gloom  Guide  wherein  I  blow  an- 
other Poilyanna  ham  shibboleth 
out  of  the  water — lo  mix  my  meta- 
phors, I  sure  wish  my  gloom  bul- 
letins would  stop  proving  right. 

In  the  past,  one  justification  for 
a  tiny  group  like  ours  (amateurs) 
to  hold  on  to  such  an  enormous 
number  of  incredibly  valuable  and 
desperately  needed  radio  fre- 
quencies was  that  in  time  of  war 
these  would  become  an  irreplace- 
able military  resource.  This  was. 
when  originally  planned,  an  excel- 
lent idea 

Within  hours  of  our  entering 
WWII,  our  ham  bands  were  closed 
and  turned  over  to  the  military.  I 
was  there,  operating  on  160mp 
that  fateful  December  7thP  1941. 
In  fact,  it  was  a  W8  in  Stacy  Basin, 
NY,  who  told  me  first  about  the 
attack  on  Pearl  Harbor.  Little  did  I 
realize  that  a  few  months  tater  Td 
be  on  my  way  to  the  Pacific  to  fight 
Japan  from  a  submarine. 

I  wasn't  around  for  WWIf  so  I 
don't  know  what  they  did  with  the 
ham  bands  then,  but  I  do  know 


that  many  of  them  were  used  by 
the  military  in  WWII.  My  SD  radar 
used  the  old  2V£meter  ham 
band— 112-116  MHz.  It  had  an 
antenna  on  a  periscope  mast 
which  I  could  stick  out  of  the  water 
while  we  were  submerged  to 
check  for  planes  before  we  sur- 
faced. It  didn't  take  long  before 
the  Japanese  equipped  their 
planes  with  112  MHz  receivers 
and  used  the  SO  signals  as  bea- 
cons. By  late  1943  we'd  pretty 
much  stopped  using  this  magical 
aircraft  magnet  The  newer  3  GHz 
SJ  radar  was  higher  than  the 
Japanese  could  build  receivers  at 
the  time,  so  we  used  that  instead.  I 
never  saw  any  sign  that  the 
Japanese  could  pick  up  the  SJ 
radar  at  any  time  during  1944  and 
right  up  until  the  end  of  the  war  in 
1945.  Using  this  radar  I  was  able 
to  guide  my  submarine  on  the  sur- 
face at  night  right  down  through 
the  middle  of  Japanese  troop  con- 
voys. No,  they  definitely  couldn't 
tune  3  GHz  then. 

In  past  decades  when  the  FCC 
has  rattled  their  sabre,  threaten- 
ing to  lop  off  pan  of  a  ham  band, 
the  military  has  been  right  there 


QSL  OF  THE  MONTH 

To  enter  your  QSL  mail  it  in  an  envelope  to  73,  WGE  Center,  70  Rte. 
202  N.,  Peterborough  NH  03458,  Attn:  QSL  of  the  Month.  Winners 
receive  a  one-year  subscription  (or  extension)  to  73.  Entries  not  in 
envelopes  cannot  be  accepted. 
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protecting  our  (their)  frequencies, 
That  support  helped  many  times. 
So  where's  the  cavalry  now, 
when  40%  of  our  220  band  is  be- 
ing chopped  off?  There's  a  curi- 
ous silence  from  the  Pentagon. 
Welt,  not  so  curious,  if  you  really 
think  about  how  technology  has 
changed  since  WWII.  You  have 
noticed  some  changes,  right? 
Well,  maybe  not  in  the  ham 
bands,  but  if  you  have  been  keep- 
ing up  with  the  technical  journals 
you're  aware  of  how  many  light- 
years  we  hams  are  behind  the  cut- 
ting edge  of  communications 
technology.  Up  until  the  League's 
blessed  Incentive  Licensing  dis- 
aster 25  years  ago  we  were  up 
front. 

Times  are  a  Changin' 

Frankly,  I  don't  think  we're  go- 
ing to  get  much  support  from  the 
military  anymore— and  I'll  tell  you 
why.  First,  when  we  entered  WWI 
and  WWII  our  country  had  a  cou- 
ple of  years  leeway  to  get  its  act 
together.  We  needed  it  The  radio 
equipment  we  were  making  for 
the  military  in  1941  had  targe ly 
been  frozen  in  design  in  1935  and 
was  virtually  antique  while  it  was 
being  churned  out  by  the  zillions. 

Green's  exaggerating  again. 
right?  In  the  summer  of  1942  I 
worked  as  an  electronic  techni- 
cian in  Building  89  at  the  GE  plant 
in  Schenectady.  We  were  building 
the  BC191  and  BC375  transmit- 
ters. They  were  identical  except 
for  power  voltage.  They  were 
enormous  kluges.  The  Army  used 
them  in  staff  cars  and  as  portable 
transmitters.  They  were  eventual- 
ly superseded  by  the  SCR-274N 
Command  Set  rigs  which  were 
about  1/1 0th  the  size  and  far  more 
stable. 

Lacking  frequency  synthesiz- 
ers, one  needed  a  frequency  stan- 
dard to  find  a  particular  frequen- 
cy. When  I  first  reported  on  my 

Continued  on  p  8 
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Affordable  DX-ing! 


TS-140S 

HF  transceiver  with  general 
coverage  receiver- 
compact,  easy-to-use,  full  of  oper- 
ating enhancements,  and  feature 
packed.  These  words  describe  the 
newTS-140S  HF  transceiver  Setting 
the  pace  once  again,  Kenwood  intro- 
duces new  innovations  in  the  world 
of  "look-alike"  transceivers! 

•  Covers  all  HF  Amateur  bands  with 
100  W  output.  General  coverage  re- 
ceiver tunes  from  50  kHz  to  35  MHz. 

itfeceiver  specifications  guaranteed  from 

500  kHz  to  30  MHz.)  Modifiable  for  HF 
MARS  operation.  (Permit  required). 

•  All  modes  built-in.  LSB,  USB,  CW  FM 
and  AM. 

•  Superior  receiver  dynamic  range 

Kenwood  DynaMix™  high  sensitivity 
direct  mixing  system  ensures  true  102 
dB  receiver  dynamic  range. 


♦  New  Feature!  Programmable  band 
marker.  Useful  for  staying  within  the 
limits  of  your  ham  license.  For  con- 
testers,  program  in  the  suggested 
frequencies  to  prevent  QRM  to  non- 
participants. 

•  Famous  Kenwood  interference 
reducing  circuits.  IF  shift,  dual  noise 
blankers,  RiT,  RF  attenuator,  selectable 
AGCrand  FM  squelch. 


•  M,  CH/VFO  CH  sub-diaL  10  kHz  step 
tuning  for  quick  QSY  at  VFO  mode,  and 
UP/DOWN  memory  channel  for  easy 
operation. 

•  Selectable  full  (QSK)  or  semi 
break-in  CW. 

•  31  memory  channels.  Store  fre- 
quency mode  and  CW  wide/narrow 
selection.  Split  frequencies  may  be 
stored  in  10  channels  for  repeater 
operation. 

•  RF  power  output  control. 

•  AMTOR/PACKET  compatible! 
•Built-in  VOX  circuit. 

•  IWC-43S  UP/DOWN  mia  included. 

Optional  Accessories: 

*  AT-130  compact  antenna  tuner*  AT- 2 50  auto- 
matic antenna  tuner  ii  HS-5/H5-6/HS-7  Head- 
phones *  IF-232C/IF-10C  computer  interface 

•  MA-5/VP-1  HF  mobite  antenna  (5  bands) 

*  MB-430  mobile  bracket  *  MC-43S  extra 
UP/DOWM  hand  mic*  MC-55  (8-pin)  goose  neck 
mobile  mic*  MC-60A/MC-BO/MC-85  disk  mics. 

*  PG-2S  extra  DC  cable  *  PS-43G  power  supply 

•  SP-40/3P-5QB  mobile  speakers  *  SP-430 
external  speaker*  SW-1OOA/SW-2O0A/SW-20O0 
SWR/power  meters  •  TL-922A  2  kW  PEP  linear 
amplifier  (not  for  CWOSK)»TU-8  CTCSS  tone  unit 

•  YG-455C-1  500  Hz  deluxe  CW  filler,  YK-4S5C-1 
New  500  Hz  CW  filter 


TS-680S 

All-mode  multi-bander 

#  6m  (50-54  MHz)  10  W  output  plus  all  HF 
Amateur  bands  (100  W output). 

■  Extended  6m  receiver  frequency  range  45  MHz 
to  60  MHz.  Specs,  guaranteed  from  50  to  54  MHz. 

*  Same  functions  of  the  TS-14GS  except  optional 
VOX  (VOX-4  required  for  VOX  operation}. 

•  Preamplifier  for  6  and  10  meter  band. 


Complete  service  snanuais  gf&Bv&ifable  for  alt  Kenwood 
transceivers  and  mo$t$Q$&$$GTM&  Specifications,  features, 
and  paces are  subject  to  change  without  notice  orobligation. 

KENWOOD 

KENWOOD  U.S.A.  CORPORATION 

2201 E.  Doming uez  St.,  Long  Beach ,  CA  90810 
P.O.  Box  22745,  Long  Beach,  CA  90801-5745 


Never  Say  Die 

Continued  from  p.  6 

submarine,  two  of  my  communi- 
cations receivers  were  stilt  old  re- 
generative jobs  from  the  early 
30s ..  ,  (tie  old  RAX-7  and  RAL-7. 
The  LR1  frequency  standard  on 
my  sub  had  90  tubes  and  weighed 
in  at  nearly  a  hundred  pounds.  We 
used  that  until  the  end  of  the  war. 

To  keep  communications  confi- 
dential we  used  a  special  typewrit- 
er-like device,  the  ECM.  which  en- 
crypted and  decrypted  messages 
automatically.  It  was  invented  by 
the  Germans,  Today  that's  all 
done  by  computer  and  built  right 
into  most  equipment* 

Today's  military  communica- 
tions equipment  has  to  be  made 
so  any  idiol  can  use  it.  This  means 
as  little  tuning  as  possible.  .  and 
that  means  fixed,  standard  chan- 
nels, Even  the  military  have  dis- 
covered that  no  system  is  going  to 
work  in  an  emergency  if  it  isn't 
working  on  an  e very-day  basis. 
The  bottom  line  is  that  today's  mil* 
itary  equipment  is  designed  to 
work  on  today's  military  frequen- 
cies, not  on  our  ham  bands.  And  it 
doesn't  seem  to  fit  many  war- 
game  scenarios  (or  the  military  to 
plan  on  having  two  years  to  train 
new  technicians  and  build  a  whole 
new  type  of  equipment  which 
might  make  our  bands  of  some 
value  to  them, 

There  are  two  basic  war  poten- 
tials the  military  have  to  plan  for, 
One  is  a  nuclear  attack,  in  which 
case  we  essentially  have  no  real 
plans.  The  other  is  a  repeat  of  lim- 
ited wars  such  as  we  fought  in  Ko- 
rea and  Viet  Nam.  We  haven't 
much  stomach  for  those  "tittle" 
wars,  so  they're  unlikely. 

Little  wars  would  be  fought  with 
what's  being  used  at  the  time.  It's 
unlikely  that  if  we  got  sucked  into 
a  war  in  Iraq  or  Sri  Lanka  that  we 
hams  would  be  put  off  the  air  or 
that  our  military  would  do  anything 
more  than  place  some  big  radio 
contracts  with  Japan  or  Korea. 

Our  ham  bands  seem  to  be 
largely  obsolete  as  a  military  re- 
source. Technology  has  passed 
us  by  there,  too.  No,  if  we're  going 
to  try  and  hold  on  to  our  bands 
we've  got  to  face  the  responsibili- 
ty involved  and  stop  lying  to 
ourselves.  We've  got  to  show  that 
we're  worth  a  national  invest- 
ment  of  hundreds  of  billions  of 
dollars  in  what  are  now  almost  to- 
tally unused  microwave  ham  fre- 
quencies. 

I  wasn't  exaggerating  when  I 
humorously  wrote  about  selling 
our  bands  and  pocketing  the  mon- 
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ey.  Of  course,  they're  not  ours  to 
sell,  but  if  they  were,  the  relatively 
few  hams  who  are  using  the  220- 
222  MHz  part  of  the  band  could 
easily  pocket  several  million  dol* 
lars  apiece. 

In  the  recent  past  we've  seen 
the  loss  Of  SO  MHz  on  the  2300 
band.  25  MHz  on  the  1200  band, 
the  top  half  of  160  is  going,  10 
MHz  on  line  A  from  the  420  band, 
and  now  40%  of  the  220  band. 
Whew,  tell  me  when  you  think  I'm 
right  and  that  we  should  start  to  do 
something.  That  "we'  means 
YOU  and  not  some  vague  other 
group. 


our  bands.  You  can  get  your  city 
or  town  to  make  substantial  im- 
provements in  education.  You  can 
motivate  your  own  kids  or  grand- 
children to  excel.  You  can  get 
your  state  to  make  some  desper- 
ately needed  changes  in  educa- 
tion. You  can  even  be  a  big  factor 
in  getting  the  federal  government 
to  make  needed  changes,  I'm  not 
exaggerating— when  you  know 
how  to  do  these  things  and  make 
up  your  mind  to  get  them  done, 
nothing  can  stop  you. 

For  instance,  we're  in  the  pro- 
cess of  losing  40%  of  the  220 
band.  We  all  know  that  once  we 


"Our  ham  bands  seem  to  be  largely 

obsolete  as  a  military  resource. 
Technology  has  passed  us  by  there, 

too. " 


Building  Support 

Using  amateur  radio  and  an  un- 
derstanding of  the  real  power  con- 
duits in  America,  we  have  the  po- 
tential for  affecting  the  entire 
world.  We  all  know  that  technolo- 
gy is  the  future— we  see  that  at 
every  turn.  Few  jobs  in  America 
today  don't  involve  computers- 
Most  involve  the  telephone,  fac- 
simile, and  information,  Any  coun- 
try which  falls  behind  in  technolo- 
gy is  going  to  be  a  poorer  country. 
Look  at  the  power  television  and 
the  print  media  have  over  the 
whole  world! 

I  brought  my  message  on  solv- 
ing America's  problems  to  the 
people  of  New  Hampshire  and 
they  responded  with  a  solid  vote 
for  me  as  Veep,  Thank  heavens 
Bush  didn't  take  this  seriously 
The  Veep  job  is  terrible— not  one 
t'd  ever  want.  I  believe  I  can  get 
more  done  where  I  am  than  I  could 
sitting  in  Ouayle's  office.  Well, 
with  your  help  I  can. 

How  can  we  get  more  73  sub- 
scribers? With  your  help  and  sup- 
port we  can  get  your  ham  club 
members  to  subscribe.  You  can 
run  73  subscription  booths  at 
ham  tests  and  conventions.  You 
can  give  gift  subscriptions  to  your 
friends  and  get  them  aboard.  With 
less  than  100,000  subscribers, 
I'm  not  going  to  be  able  to  be  very 
effective, 

You  know,  it's  absolutely  amaz- 
ing what  you  can  get  done  when 
you  decide  to  do  something.  You 
can  stop  smoking.  You  can  lose 
that  weight  you  need  to.  You  can 
stop  the  FCC  from  taking  away 
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lose  a  band  that's  the  end— we're 
never  going  to  get  a  chance  to  get 
it  back.  Amateurs  in  the  pas)  have 
either  allowed  us  to  lose  bands  or 
have  actually  been  paid  off  to  let 
them  go — and  there's  a  lot  of  evi- 
dence that  we  were  sold  down  the 
river  by  some  former  trusted  ham 
officials. 

Just  in  my  ham  memory  we've 
lost  much  of  the  1815-2050  kHz 
band,  allowed  short-wave  broad- 
casting to  take  most  of  our  40m 
band,  and  lost  14350-14400  kHz 
and  29.7  to  30.0  MHz,  Just  before 
I  got  active  in  hamming  we'd  lost 
7.3  to  8.0  MHz  and  14.4  to  15.0 
MHz.  We've  gained  some  little 
slivers  from  WARC— and  the  15m 
bandT  so  it  hasn't  been  all  down- 
hill. 

We've  recently  been  given  a 
900  MHz  band,  but  lacking  any- 
one to  use  it,  the  likelihood  is  that 
it'll  be  blown  away  before  we  ever 
get  around  to  doing  anything 
about  it. 

The  FCC  says  we  have  about 
400,000  licensed  hams  Surveys 
indicate  that  at  best  only  half  of 
these  are  even  remotely  active  or 
read  any  ham  magazine.  That 
gives  us  a  total  pool  of  perhaps 
200.000.  Can  we  get  half  of  the 
"active"  hams  to  read  73  so  we 
can  start  moving  the  world?  You 
tell  me,  Start  asking  your  friends 
and  see  what  it's  going  to  take.  I'll 
make  73  any  way  you  want  it  that 
you  think  will  work.  I  can't  make  it 
both  more  technical  and  simpler,  I 
can't  be  both  pro  and  anti-ARRL. 
By  the  way,  I  give  the  FCC  a  bad 
time  when  I  think  they  are  doing 
wrong,  I  do  the  same  for  the 


ARRL  I'm  not  anti-FCC  or  anti- 
ARRL.  That's  a  silly  simplification 
with  no  basis  in  reality. 

A  New  League? 

I  was  approached  by  a  ham  in- 
dustry chap  the  other  day  who  is 
starting  a  new  national  ham  orga- 
nization and  wanted  my  help.  Just 
what  we  need,  another  way  to  split 
the  hobby  wide  open.  He  and  an- 
other manufacturer  seem  to  feel 
that  there  is  enough  frustration 
with  the  ARRL  that  they  can  build 
a  new  national  club.  There's  noth- 
ing wrong  with  the  ARRL  that  re* 
placing  those  old  traffic  men  di- 
rectors who  are  running  it  won't 
cure.  We  don't  need  a  new  nation- 
al organization,  And  we  particular- 
ly don't  need  one  controlled  by 
two  ham  industry  people  who 
have  a  lot  to  gain  personally.  The 
good  old  greed  factor,  I  suspect. 

If  you  can  help  me  gel  100,000 
subscribers  (and  that's  less  than 
QST has),  I'll  give  you  the  biggest 
ham  magazine  every  month  and 
together  we'll  change  America 
and  then  the  world.  I've  got  the 
lever,  1  just  need  you  to  help  me 
push  it.  Are  you  with  me? 

Veeping 

Okay,  you've  got  Dan  Ouayle  as 
the  vice  president.  I  heard  the  oth- 
er day  that  the  real  reason  Bush 
chose  Quayle  was  as  an  insur- 
ance policy  to  make  absolutely 
sure  he  doesn't  get  assassinated. 
I  suspect  he's  made  his  Secret 
Service  bodyguards  obsolete. 
Clever  move. 

Last  year,  on  my  65th  birthday,  I 
announced  for  the  vice  presiden- 
cy in  the  New  Hampshire  primary 
election.  I'd  done  this  on  a  lark  in 
1964  and  found  that  I  got  a  good 
deal  of  attention  The  attention 
was  amusing  in  1 964,  but  I  had  no 
practical  use  for  it 

This  time  I  had  what  I  thought 
was  a  powerful  message — one 
about  getting  America  back  to  01 
in  the  world,  with  one  of  the  key 
elements  being  a  rebirth  of  ama- 
teur radio  as  a  way  to  get  millions 
of  youngsters  really  interested  in 
technology. 

My  running  for  the  vice  presi- 
dency was  tongue-in-cheek,  as  I 
made  clear.  But  my  message  was 
serious.  Unlike  the  presidential 
candidates,  I  had  some  proposals 
for  solving  the  many  problems  fac- 
ing  our  country— problems  we 
must  solve  if  America  is  going  to 
regain  its  world  technological  and 
financial  strength. 

I've  written  about  these  ideas  in 
my  past  editorials.  Many  of  the 
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FMir  Miru  = 
To  The  World 


Did  you  know  that  the  Russian  word  mir 
means  both  "peace*    and  "world"?  It 

seems  an  apt  name  for  a  space  station  that 
orbits  the  globe  for  the  peaceful  intent  of 
space  exploration  and  colonization.  Interna- 
tional amateur  radio  contacts  between  the 
cosmonauts  and  terrestrial  stations  adds  to 
the  peaceful  pursuits  of  Mir. 

The  three  cosmonauts  on  Mir  since  the 
fall  of  1988— Vladimir  Titov,  Musa  Maranov. 
and  Vladimir  Polyakov— all  have  callsigns 
and  operating  privileges  on  the  ham  bands. 
Their  calls  are  U1MIR,  U2M1R,  and  U3MIR, 
respectively.  They  operate  2  meter  FM,  using 
a  Yaesu  FT-290,  and  a  u-wave  whip  mounted 
outside  on  one  of  the  craft  modules.  You  are 
most  Nkely  to  hear  them  on  the  air  between 
0600-1000  GMT,  and  on  any  frequency  be- 
tween 145.4-145.6  MHz.  They  are  often  on 
145.55  MHz  simplex,  and  on  duplex  with  the 
uplink  frequencies  20-30  MHz  on  either  side 
of  145  55. 

Those  who  have  worked  Mir  can  QSL  direct 
to:  B.  Stepanov  UW3AX,  PO  Box  679. 
Moscow  107207  USSR. 

I  Satellite  Blow-out 
Issue! 

Andy  MacAllister  WA5ZIB,  our  "Ham- 
sats1'  columnist,  has  decided  to  take  on  the 
job  of  coordinating  the  May  1989  Super 
Satellite  issue.  He  will  amass  all  the  hamsat- 
related  articles  for  this  issue. 

We  are  fortunate  that  Andy  has  taken  on 
this  task,  as  he  is  ideally  suited  for  it.  Andy  sits 
on  the  Board  of  Directors  for  AMSAT-NA, 
North  America's  premier  organization  devot- 
ed to  hamsat  activity.  This  is  going  to  be  a 
blow-out  issue,  with  45-50  pages  of  hamsat- 
related  articles,  from  home-brewing  to  con- 
testing to  tutorials.  Any  readers  interested  in 
contributing  to  this  issue  should  contact  Andy 
at:  14714  Knightsway  Drive,  Houston  TX 
77083  Make  sure  to  get  all  editorial  materials 
to  him  by  15  February! 

Changing  of  the 
Guard 

Pete  Putman  KT2B<  our  "Above  and 
Beyond1  columnist  of  3-Vt  years,  is  taking  a 
hiatus  from  amateur  radio.  His  last  column 
appears  in  this  issue.  We  are  sorry  to  see  him 
go.  as  he  was  one  of  our  most  prolific  writers. 


and  his  column  was  very  popular.  Yet  we 
understand — now  he's  focusing  on  family  and 
the  development  his  A/V  presentation  busi- 
ness! 

Chuck  Houghton  WB6IGP,  a  guru  on  mi- 
crowave operations,  is  the  new  "Above  and 
Beyond'7  columnist.  His  column  will  debut  in 
March,  He  has  written  a  number  of  articles 
for  amateur  radio  journals,  focusing  on 
microwave  home-brew-  He  has  been  a 
microwave  technician  for  Pacific  Bell  for  24 
years,  and  has  worked  extensively  on  both 
analog  and  digital  systems  in  the  2-12  GHz 
range.  He  is  no  stranger  to  VHF  and  UHF, 
having  extensively  worked  on  150  MHz  ser- 
vices and  450  MHz  mobile  radio  systems. 
Chuck  is  also  very  active  in  ihe  San  Diego 
Microwave  Group. 

Chuck  welcomes  any  microwave-related 
questions  from  the  readership.  His  address  is: 
6345  Badger  Lake,  San  Dfego  CA921 19. 


Oops 


There  is  a  small  correction  to  the  ICOM 
32AT  dual-band  handheld  review  that  ap- 
pears on  page  68  of  the  December  1 988  issue, 
The  HS-10  headset  does,  in  fact,  work  with 
this  HT. 


Weather  Satellite 
Handbook 


73  Editorial  still  receives  many  calls  from 
people  relating  to  Ralph  Taggart's  Weather 
Satellite  Handbook ,  Ralph,  for  the  time  being, 
is  not  an  Associate  Editor  with  the  magazine. 
Questions  about  his  book  should  go  directly  to 
him  at:  602  S.  Jefferson,  Mason  Ml  48854. 


License  Figures 


Novice  Enhancement  should  be  renamed 
Technician  Enhancement,  based  on  FCC  li- 
censing statistics  recently  released.  They 
show  that  the  Technician  class  license  is  the 
fastest  growing  of  any  class  in  the  history  of 
the  U+S,  Amateur  Service.  The  specific  growth 
figures  for  October  1,  1987  through  Septem- 
ber 30.  1988  are: 


Technician 

+8.70% 

Extra 

+  6,80% 

Advanced 

+0.21% 

General 

-1.26% 

Novice 

-3.68% 

This  provides  for  an  overall  growth  in  the 
amateur  service  of  1.54%  in  the  past  12 
months. 


For  the  second  consecutive  year,  this  sec- 
ond level  of  the  amateur  radio  licensing  ladder 
shows  the  greatest  growth.  If  this  trend  contin- 
ues for  the  next  several  years.  Techs  may  well 
be  the  most  populous  class  of  license, 

CW  Washed  Up? 

Emergency  and  distress  messages  sent 
using  Morse  code  and  human  operators 
will  be  gone  from  the  high-seas  by  1993! 
This  is  the  decision  of  the  International  Mar* 
itime  Organization — a  United  Nations  agency 
for  safety  of  shipping  and  prevention  of  pollu- 
tion by  ships  on  the  seas,  The  traditional 
"SOS"  sent  by  Morse  code  is  being  replaced 
by  the  new  and  highly  sophisticated  Global 
Maritime  Distress  and  Safety  System  which 
transmits  and  receives  messages  automati- 
cally, The  computer-based  communications 
system  uses  satellite  intertie.  With  the  new 
system,  any  person  need  only  push  a  single 
button  to  send  a  worldwide  message  that  con- 
tains ail  data  needed  to  affect  rescue, 

in  addition  to  the  main  GMDS  system,  ships 
will  carry  self-powered  radio  beacon  transmit- 
ters designed  to  float  freely  and  transmit  an 
exact  position  in  case  a  ship  sinks  without 
warning,  A  spokesman  for  the  International 
Maritime  Organization  says  thai  as  soon  as 
the  new  system  is  operational,  shipboard  radio 
operators  and  their  gear  will  be  phased  out. 

The  decision  to  completely  abandon  Morse 
code  as  a  maritime  communication  tool  is 
bound  to  have  repercussions  in  other  ser- 
vices, including  amateur  radio.  One  of  the 
many  services  hams  have  prided  themselves 
on  Is  the  interception  and  accurate  relay  of 
maritime  distress  messages  to  the  Navy, 
Coast  Guard,  and  other  rescue  agencies.  The 
move  to  this  high-tech  maritime  rescue  sys- 
tem will  give  more  leverage  to  the  growing 
number  of  voices  calling  for  the  abolition  of 
CW  as  a  requirement  in  obtaining  an  amateur 
license.  With  growing  evidence  of  the  failure 
of  Novice  Enhancement,  the  current  mood  in 
United  States  amateur  radio  political  circles 
seems  to  be  toward  some  form  of  entry-level 
code-free  license. 


TVRO 


A  US  District  Court  in  New  Jersey  over- 
turned a  restrictive  home  satellite  dish  zon- 
ing ordinance  by  the  town  of  Maplewood  (hat 
would  have  unreasonably  impaired  the  Instal- 
lation and  use  of  home  TVRO  systems.  In  its 
decision,  the  court  cited  the  1986  FCC  pre- 
emption that  prohibits  local  municipalities 
from  unfairly  restricting  home  dish  installation 
and  use.  The  Maplewood  ordinance  restricted 
antenna  height  to  six  feet  and  placed  land- 
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pacesetter  in  Amateur  Radio 


Three  Choices  for  2  m! 


TM-2570A/2550A/2530A 


Feature-packed  2m  FM 
transceivers 

The  all-new  "25-Series"  gives  you 
three  RF  power  choices  for  2m  FM 
operation:  70  W,  45  W,  and  25  W, 
Here's  what  you  get: 

•  Telephone  number  memory  and 
autodialer  (up  to  15  seven-digit  phone 
numbers).  A  Kenwood  exclusive! 

•  High  performance  GaAs  FET  front  end 
receiver 

•  23  channel  memory  stores  offset 
frequency,  and  subtone.Two  pairs 
may  be  used  for  odd  split  operation 

•  16- key  DTMF  pad  with  audible  monitor 

•  Extended  frequency  coverage  for 
MARS  and  CAP  (142-149  MHz;  141-151 
MHz  modifiable) 

•  Center-stop  tuning-a  Kenwood 
exclusive! 


Big  multi-color  LCD  and  back-lit 
controls  for  excellent  visibility 


e  TM-3530A  is  a  25  watt  version 
covering  220-225  MHz.  The  first  full 
featured  220  MHz  rig! 


New  5-way  adjustable  mounting 
system 

Automatic  repeater  offset  seiection- 
an other  Kenwood  exclusive! 

Direct  keyboard  frequency  entry 

Front  panel  programmable  38-tone 
CTCSS  encoder  includes  97.4  Hz 
(optional) 


Introducing... 
Digital  Channel  Link 

Compatible  with  Kenwood's  DCS 
(Digital  Code  Squelch),  the  DCL  system 
enables  your  rig  to  automatically  QSY 
to  an  open  channel  Now  you  can  auto- 
maticaliy  switch  over  to  a  simplex 
channel  after  repeater  contact!  Here's 
how  it  works: 

The  DCL  system  searches  for  an 
open  channel,  remembers  it  returns 
to  the  original  frequency  and  transmits 
control  information  to  another  DCL- 
equipped  station  that  switches  both 
radios  to  the  open  channel.  Micro- 
processor control  assures  fast  and 
reliable  operation.  The  whole  process 
happens  in  an  instant! 


Optional  Accessories 

•  TU-7  38-tone  CTCSS  encoder 

•  MU-1  DCL  modern  unit 

•  VS-1  voice  synthesizer 

•  PG-2N  extra  DC  cable 

•  PG-3B  DC  line  noise  filter 

•  MB-10  extra  mobile  bracket 

•  CD-10  call  sign  display 

•  PS-430  DC  power  supply  for 
TM-255GA/2530A/3530A 


•  PS-50  DC  power  supply  for  TM-2570A 

•  MO60A/MC-80/MC-85  desk  mics. 

•  MC-48B  extra  DTMF  mic.  with  UP/DWN  switch 
•MC«43SUP/DWNmic. 

•  MC-55  (8-pin)  mobile  mic.  with  time-out  timer 

•  SP-40  compact  mobile  speaker 

•  SP-50B  mobile  speaker 

•  SW-200A/SW-200B  SWR/ power  meters 

•  SW-100A/SW-100B  compact  SWR/ power  meters 

•  SWT-1  2m  antenna  tuner 


Actual  size  front  panel 


Complete  service  manuals  are-  available  for  all  Kenwood  transceivers  and  most  accessories. 
Specifications  and  prices  are  subject  to  change  without  notice  or  obligation. 
Specifications  guaranteed  on  Amateur  bands  only. 


KENWOOD 

KENWOOD  USA  CORPORATION 

2201 E.  Dominguez  St,  Long  Beach,  CA  90810 

RO.  Box  22745,  Long  Beach,  CA  90801-5745 


scaping,  set-back,  and  other  restrictions  on 
the  homeowner. 


Gateways  Needed 
ForAO-13 


OSCAR  gateways  are  needed  for  educa- 
tional purposes.  AMSAT-NA  Science  Educa- 
tion Advisor  Rich  Ensign  N8IWJ  is  compiling  a 
list  of  stations  which  can  gateway  GSCAFMO 
and  OSCAR-T3  to  local  repeaters.  Rich  is  es- 
pecially interested  in  gateway  stations  wilting 
to  participate  in  school  interchanges  via  satel- 
lite. If  you  have  a  gateway  station  and  wish  to 
participate,  please  call  or  write  to  Rich  Ensign, 
You  can  reach  him  by  phone  at  (31 3}  274-1 71 8 
or  by  mail  at  421  N.  Military  Dr.,  Dearborn  Ml 
481 24.  Those  who  wish  a  copy  of  the  compiled 
list  should  send  Rich  an  SASE.  Both  Mode  B 
and  Mode  L  Gateway  stations  are  being 
sought.  Gateways  in  ail  countries  are  wel- 
comed and  encouraged  to  participate. 

Giasnost'  Revisited 

Leonid  Labutin  UA3CR  may  be  the  first 
Soviet  in  many  years  to  get  a  United  States 
amateur  license.  On  Sunday,  the  day  after  the 
AMSAT  1988  Space  Symposium,  Leo  be- 
came W4/UA3CR.  He  passed  the  United 


States  Amateur  Extra-Class  exam  given  to 
him  by  Volunteer  Examiners  at  Georgia  Tech. 
Leo  mentioned  that  his  biggest  problem  was 
understanding  alt  of  the  FCC  regulations,  but, 
after  studying  the  night  before,  he  had  no 
problem  passing  all  of  the  exam  elements 
from  Novice  to  Extra-Class, 


to  the  Dayton  Scholarship  Committee,  317 
Ernst  Avenue,  Dayton  OH  45401 . 


Thanks 


Dayscholar 


The  Dayton  Amateur  Radio  Association 

is  now  accepting  applications  for  its  Scholar- 
ship Program.  The  program  is  open  to  any 
licensed  amateur  graduating  from  high  school 
in  1989.  Awards  will  be  based  on  a  combina- 
tion of  financial  need  and  academic  accom- 
plishment. Consideration  will  be  given  for  ser- 
vice to  amateur  radio  and  for  community 
involvement. 

There  are  no  restrictions  on  the  student's 
course  of  study,  and  applicants  are  not  re- 
stricted to  those  preparing  to  pursue  four-year 
Baccalaureate  degrees.  Those  working  to- 
ward Associate  degrees  or  planning  to  attend 
an  accredited  technical  institution  will  also  be 
given  consideration. 

Each  winner  will  receive  an  award  of  $1000 
toward  their  tuition  at  the  school  of  their 
choice.  Entries  must  be  postmarked  before 
May  15,  1989.  Winners  will  be  announced  on 
or  about  June  1st, 

For  further  information  or  applications,  write 


...  to  all  those  who  contributed  news  items 
to  this  month's  ORX  column.  They  are:  West- 
link  >  US5UN,  AMSAT-NA,  Associated  Press, 
WD9HXH,  ARRL.  Keep  sending  your  news 
items  into  73  Magazine,  WGE  Center,  70  Rte 
202  N.  Peterborough,  NH  03458*1 194. 


Double  Trouble!  Seated  are  Joanne  Gus- 
tafson  K896MD  (forward)  and  Jennifer 
Gustafson  KB9BHR,  both  of  Orion,  Illinois. 
These  16-year-ofd  (wins  are  sealed  at  the  sta- 
tion of  their  grandparents,  Leslie  Conrad 
N09X  and  Mary  Conrad  KA9WAG.  Their 
Elmer  was  Bob  Ward  KQSZV, 


PLUG  INTO  PACKET! 


Simple  and  Easy. 

Here's  the  easiest  packet  radio  yet, 
you  don't  even  have  to  buy  a  TNC 
to  join  the  digital  revolution.  Just 
let  your  PC  do  the  work.  Plug  a 
PC  Packet  Adapter  into  any  ex- 
pansion slot  and  get  on  the  air  in 
minutes,  just  like  an  expert.  And 
you'll  still  be  able  to  use  the  PC  for 
other  work!  The  complete  VHF 
system  is  onh  s  1 39.95! 


Sophisticated,  Too. 

When  you've  mastered  the  basics, 
use  the  PC*Paeket  Adapter  for 
simultaneous  dual-band  HF/ 
VHF,  multiconnecL  BBS.  TCP 
IP,  DXers  Packet  Cluster,  2400 
baud  (and  higher).  Even  use  the 
Developer's  Package  to  write  your 
own  packet  application. 


Software  Included. 

Unlike  others,  DRSI  includes  all 
the  software  you  need.  The  THS 
terminal  package  has  split  screen, 
tile  save;  send,  binary  file  transfer, 
print,  scroll,  review  and  more. 


2400  BAUD 


Many  areas  are  upgrading  their 
packet  nets  to  this  higher  speed. 
DRSI's  fcf-24  modem  for  2400 
baud  connects  simply  with  no 
modifications  to  your  rig  and  lets 
you  operate  both  1 200  and  2400 
simultaneously  with  your  present 
radio.  Step  up  to  this  new  speed 
for  just  579,95.  today! 

Call  or  Write 

far  complete 

Product  Catalog 


2065  Range  Road 

Clearwater,  FL  34625 

ORDERS:  1-800-999-0204 
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Number  4  on  your  Feedback  card 


73  Review 


by  Brian  Lloyd  WB6RQN 


Kenwood  TS-940S 


A  top-flight  HF  rig. 


A  Substantial  Impression 

The  TS-940S  is  a  full-featured  HF  transceiv- 
er that  provides  AM/FM/FSK/SSB/CW  opera* 
tion  for  all  amateur  bands  from  160  to  10  me- 
ters- General  receiver  coverage  ranges  from 
30  kHz  to  30  MHz,  with  all-mode  transmitter 
operation  on  all  HF  amateur  bands.  The  radio 
is  completely  standard  with  no  options  other 
than  the  built-in  automatic  antenna  tuner. 

My  immediate  impression,  as  I  placed  the 
radio  in  operating  position,  was  'This  radio  is 
substantial!"  If  mass  is  any  indication,  this  is 
one  robust  piece  of  gear.  Unless  you  are 
Arnold  Schwartzenegger,  you  are  not  likely  to 
consider  this  to  be  a  portable  rig.  On  the  other 
hand,  you  are  likely  to  believe  Kenwood's 
claim  that  this  radio  has  a  100%  duty  cycle 
for  continuous  carrier  modes  like  RTTY 
and  SSTv\ 

There  is  another  reason  why  you  will  not  run 
this  rig  in  portable  operation.  The  PA  runs  on 
28  volts.  This  reduces  collector  current  and 
results  in  a  more  linear  and  efficient  PA.  Un- 
fortunately, it  also  makes  the  radio  a  bit  diffi- 
cult to  power  from  your  average  12  volt  auto- 
motive electrical  system.  Plan  to  have  a 
120/240  volt  AC  power  supply  on  hand  when 
using  this  radio. 


First  Evaluation 

My  first  evaluation  was  for  ease-of-use.  I  set 
up  the  transceiver  and  deliberately  ignored 
the  manual.  I  wanted  to  see  how  intuitive  the 
operation  of  the  TS-940  really  is.  Although  the 
panel  is  more  complex  than  what  I  am  used  to 
(my  last  rig  was  a  Collins  KWM-2  which  I  re- 
gret having  sold),  it  seems  well  laid  out.  The 
functions  of  most  of  the  controls  are  obvious. 
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The  Kenwood  TS*940S. 

As  a  result,  I  was  able  to  have  the  receiver 
operating  within  a  few  seconds  of  turning  it  on. 
Unfortunately,  Kenwood  does  not  supply  a 
microphone,  so  I  could  not  get  on  the  air  im- 
mediately. 

At  the  Controls 

None  of  the  switches  or  dials  are  "overload- 
ed," i.e.,  none  have  more  than  one  function 
per  control,  with  the  exception  of  the  band 
select/data  entry/memory  select  keys  (more 
on  this  later).  The  controls  are  well-placed  with 
room  for  your  fingers  and  sufficient  spacing 
between  controls  to  prevent  you  from  acciden- 
tally activating  two  controls  simultaneously. 
Everything  is  immediately  accessible,  includ- 
ing the  infrequently  used  controls  beneath  the 
sliding  metal  panel  on  the  top  of  the  rig. 

To  select  operating  mode,  you  press  the 
appropriate  mode  button  to  the  left  of  the  main 
tuning  knob.  The  radio  then  sends  the  charac- 
ter associated  with  the  new  mode  to  you  in 
Morse  code,  e.g.,  "*L"  for  lower  sideband, 
"LT  for  upper  sideband,  "A"  for  AM,  "C"  for 
CW,  "F"  for  FMt  and  "R"  for  RTTY.  The  audi- 
ble feedback  is  nice  if,  like  me,  you  like  to 
occasionally  operate  late  at  night  with  most  of 
the  lights  turned  out* 

Operating  frequency  can  be  selected  in  one 
of  two  ways:  you  can  grab  the  main  tuning 
knob  and  turn  until  you  have  reached  the  de- 
sired frequency,  or  you  can  press  the  enter 
button  and  key  the  desired  frequency  directly. 
To  speed  frequency  selection  using  the  main 
tuning  knob,  you  can  either  use  the  MHz  up/ 
down  buttons  to  get  within  500  kHz  of  the 
frequency,  or  you  can  press  one  of  the  band 
selection  buttons  to  place  you  within  one  of 
the  ham  bands  from  160  meters  to  10  meters. 


you  must 
times. 


Kenwood  USA  Corp. 
PO  Box  22745 

Long  Beach,  C A  90801-5745 

(213)633-4200 
Price  Class;  $2270  w/o  tuner 

$2500  w/tuner 


All  WARC  bands  are  repre- 
sented and  the  transceiver 
will  transmit  on  all  of  them,  I 
tried  transmitting  outside 
of  the  ham  bands  {into  a 
dummy  toad,  of  course) 
without  success. 

The  tuning  rate  is  a  func- 
tion of  the  operating  mode. 
SSB,  CW.  and  FSK  use  a 
tuning  rate  of  10  Hz/step. 
The  tuning  rate  for  AM  and 
FM  is  100  Hz/Step.  This 
can  be  a  bit  cumbersome 
since  there  is  no  way  to  in- 
crease the  tuning  rate  of 
the  main  tuning  dial,  If  you 
wish  to  move  rapidly  from 
one  end  of  a  band  to  the 
other  you  must  either  enter 
the  frequency  directly  or 
turn  the  main  tuning  dial  many 


Memory  and  Display  Features 

The  keypad  for  direct  frequency  entry  is 
used  for  memory  selection,  frequency  selec- 
tion, and  band  selection.  It  is  unlike  either  a 
telephone  or  a  calculator  keypad,  so  you  have 
to  think  about  what  you  are  doing.  Using  it 
takes  some  getting  used  to. 

The  TS-940S  has  40  memoriesT  but  only  10 
may  be  accessed  from  the  front  panel  at  any 
one  time. 

Another  "feature"  of  the  memory  capability 
is  the  inability  to  tune  the  memory  once  it  has 
been  selected.  You  have  two  options:  use  the 
receiver  incremental  tune  (R1T)  or  copy  the 
frequency  from  the  memory  to  one  of  the 
VFOs.  I  found  both  approaches  to  be  quite 
satisfactory. 

The  frequency  display  itself  is  quite  clear 
and  will  display  frequency  with  10  Hz  res- 
olution (you  can  switch  it  to  100  Hz  dis- 
play resolution  if  you  wish).  The  display  al- 
ways shows  the  carrier  frequency  for  the 
appropriate  mode,  I  was  especially  pleased 
that  the  space  frequency  is  displayed  when 
operating  in  RTTY  (FSK)  mode.  There  is  no 
need  to  add  or  subtract  the  frequency  of 
the  modulating  tones  from  the  carrier  fre- 
quency to  determine  the  actual  transmission 
frequency. 

Across  the  bottom  of  the  frequency  display 
is  an  analoo^like  slide-rule  display.  When  mov- 
ing rapidly  across  the  band,  this  display  can 
give  you  an  idea  of  where  to  stop.  A  switch  on 
the  top  panel  lets  you  select  a  range  of  100 
kHz  or  1  MHz  for  this  display.  If  you  find  digital 
displays  to  be  annoying  (I  do  for  everything 


Introducing 


$169.00 


I 


HIE 


3 


A  Unique  Multiband  Antenna  that  Utilizes  the  Patented 

G.A.P.  Center  Launch  Technology 

The  Revolution  in  Antenna  Design 

That . .  fi  


Operates  all  five  bands 

80*-40-20-15-10m 
Launches  RF  from  an 

elevated  G.A.R 
Provides  1500  W  peak 

operation 
Assembles  in  less  4 

than  30  minutes 
Comes  pre-tuned.  No 

adjustments  are  necessary 
Has  short  Radials 

3  @  25'  &  4  @  15'  ^ 

Is  self-standing  with  a 

drop  in  Ground  Mount 
Is  only  31  Feet  High 

Has  a  bandwidth  (less  2:1) 

80  MTR  150  KHZ 
40-20-15-10  MTR 

Total  Band 

*Three  portions  of  80m  ■* 

band  available; 

Low — Ctr  Nominally  3.6  mhz 
Mid  — Ctr  Nominally  3  8  mta 
Top  —Ctr  Nominally  3.9  mhz         BBSt  Of 


hut  has  NO!!! 


Coils 

Transformers 

Batons 

Resistors 

or  Base  Insulators 


"also  Asia,  South  America, 
North  America,  Australia, 
Africa  and  Antarctica. 


all  he  ENTIRE  antenna  is  always  active!! 


To  Order  Call— (407)  388-2905 


VISA 


169.00  plus  shipping  &  handling 
Florida  residents  add  6%  tax 


Mo?terCanJ 


GAR 

ANTENNA  PRODUCTS 

6010-Bldg  J 

N.  Old  Dixie  Highway 

Vero  Beach,  FL  32967 
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BUT  frequency)  this  may  be  an  attractive 
feature. 

Most  Important  Pari  of  the  Rig 

Next,  I  examined  the  receiver.  I  consider  the 
receiver  to  be  the  most  important  part  of  any 
rig,  so  I  was  especially  interested  in  seeing 
how  well  this  one  would  perform,  You  are  al- 
lowed to  select  two  different  time  constants  for 
the  AGO.  fast  and  slow,  or  you  can  disable  the 
AGC  entirely  and  control  gain  by  using  the  RF 
gain  control.  The  AGC  is  very  effective  and 
"flat"  There  is  almost  no  need  to  change  the 
audio  gain  control  even  when  you  move  from  a 
very  weak  to  a  very  strong  signal  There  is  a 
four-position  attenuator  providing  0-30  dB  of 
attenuation  in  10  dB  steps.  At  no  time  did  I  find 
the  attenuator  necessary  to  prevent  front-end 
overload . 

There  are  two  fully  adjustable  noise 
blankers  in  the  TS-940S.  One  seems  to  work 
very  well  for  the  over-t he-horizon  backscatter 
radar  (woodpecker)  and  the  other  seems  to 
work  best  on  short  duration  puise  noise  (igni- 
tion noise).  Just  turn  on  the  appropriate  noise 
blanker,  then  slowly  increase  the  blanker  level 
until  the  QRN  disappears.  There  does  seem  to 
be  a  slight  interaction  between  the  noise 
blanker  and  nearby  strong  signals,  but  judi- 
cious use  of  the  blanker  level  seems  to  keep 
this  problem  to  a  minimum, 

Perhaps  the  most  important  feature  of  the 
receiver  is  its  continuously  variable  IF  band- 
width. In  SS6  mode,  the  lower  and  upper  filter 
skirts  are  independently  movable,  providing 
"low-cur  and  "high-cut"  operation,  m  CW 
and  RTTY  mode,  there  is  a  single  knob  to  vary 
the  width  of  the  passband*  in  CW  you  can  also 
vary  the  BFO  injection  frequency,  thus  allow- 
ing you  to  pick  your  favorite  CW  note  while  still 
keeping  the  signal  in  the  center  of  the  IF  pass- 
band. 

On  the  surface  this  selectivity  scheme 
seems  Just  about  ideal.  In  some  cases  it  can 
be  useful  in  reducing  adjacent  channel  QRM, 
But,  I  don't  think  that  the  skirts  of  the  standard 
filters  are  sufficiently  steep  to  make  this  really 
useful.  As  you  move  away  from  full  bandwidth, 
you  don't  have  the  second  and  third  IF  filters 
working  in  unison.  The  resulting  roll-off  at  the 
edge  of  the  passband  is  not  as  sharp  as  I 
would  like.  On  the  other  hand,  it  does  work 
and  it  is  far  more  flexible  than  almost  any  other 
rig  that  I  have  used,  I  think  that  the  optional 
filters  would  improve  things  considerably. 

In  order  to  help  you  visualize  the  passband, 
Kenwood  has  provided  a  multi-function  liquid- 
crystal  display  that  serves  to  display  memory 
frequency  content,  time,  and  IF  bandwidth. 
The  display  shows  a  single  vertical  line  that 
represents  the  center  of  the  passband.  Below 
this  line  is  a  bar  that  shnnks  as  you  reduce  the 
width  of  the  passband  in  CW  or  RTTY  mode. 
or  shrinks  from  the  left  or  right  when  you  use 
the  low-cut  or  high-cut  controls  with  SSS.  This 
display  is  quite  useful  for  showing  memory 
content  or  time,  but  as  a  tool  for  setting  up  the 
receiver's  passband  it  is  almost  useless.  The 
problem  is  twofold:  there  is  no  calibration,  so 
you  have  no  idea  what  the  width  really  is:  and 
there  is  no  indication  of  where  the  BFO  injec- 
tion is.  relative  to  the  passband.  I  found  the 
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markings  on  the  knobs  and  my  own  ear  to  be 
just  as  useful  in  determining  bandwidth.  May- 
be future  versions  of  the  TS-940  will  have  a 
more  useful  presentation. 

CW,  FSK,  and  RTTY  on  the  TS-940S 

In  SSB  operation  I  found  the  receiver  to  be  a 
good  performer,  although  I  don't  think  that  it  is 
significantly  better  than  other  rigs  that  I  have 
used.  Where  this  rig  shines  is  in  working  CW. 
You  can  really  pull  out  the  weak  ones.  Here  is 
the  technique  I  used: 

Tune  in  a  signal  and  get  it  approximately 
in  the  center  of  the  passband.  Use  the  notch 
filter  to  eliminate  any  especially  offensive 
signal.  Begin  reducing  the  bandwidth  while 
carefully  tuning  to  keep  the  signal  in  the 
center  of  the  passband.  Last,  use  the  tunable 
audio  bandpass  filter  to  peak  the  desired 
signal. 

Using  this  technique  I  was  able  to  isolate 
almost  any  signal,  It  makes  copying  even  very 
weak  signals  a  breeze.  With  the  quality  of  the 
receiver  and  the  full  break-fn  (QSK)  transmit- 
ter, I  can  easily  see  this  rig  becoming  the  CW 
contesters"  favorite. 

Using  the  TS-940S  for  copying  RTTY,  I  was 
again  quite  impressed,  The  CW  bandwidth 
control  is  operational  for  RTTY.  allowing  the 
operator  to  adjust  the  bandwidth  to  pass  the 
desired  signal  but  to  reject  QRM  regardless 
of  the  shift  being  used  by  the  sending  station. 

There  is  one  minor  drawback  with  the  FSK 
mode  of  operation  on  the  TS-940S,  The  pitch 
control  does  not  function.  It  would  be  nice  If 
the  pitch  of  the  two  tones  could  be  varied  so 
that  a  wide  range  of  modems  or  terminal  units 
could  be  used.  In  some  cases  the  modem  or 
TU  can  be  adjusted  to  accommodate  the  radio 
so  that  the  lack  of  a  pitch  control  when  operat- 
ing RTTY  or  packet  is  not  a  big  problem,  Still,  it 
is  a  feature  that  could  have  been  added  with 
very  little  trouble  since  the  control  is  already 
there.  Perhaps  Kenwood  will  come  out  with  a 
modification  that  will  allow  this. 

Testing  and  Transmitting 

I  did  not  do  any  testing  of  the  rig  with  test 
equipment,  but  I  did  want  to  get  a  subjective 
impression  of  the  phase  noise  on  this  rig 
compared  to  some  other  radios.  Compared  to 
a  non-synthesized  radio  (a  Collins  KWM-2), 
the  phase  noise  is  evident  but  not  overly 
objectionable.  When  I  compared  the  TS-940S 
to  a  top-of-the-line  rig  from  another  manufac- 
turer, I  found  the  phase  noise  to  be  about 
the  same. 

The  transmitter  of  the  TS-9403  is  quite  nice. 
Its  250  Watt  PEP  output  is  only  7  dB,  or  about 
one  S-unit,  down  from  the  legal  limit.  I  can'l 
imagine  too  many  people  needing  or  wanting 
to  run  an  outboard  amplifier.  If  you  need  more 
"punch,"  you  can  turn  on  the  fully  adjustable 
speech  processor. 

The  manual  claims  that  the  speech  proces- 
sor operates  at  RF  to  decrease  the  difference 
between  peak  and  average  levels  as  much  as 
possible.  In  my  on-the-air  tests,  it  raised  the 
average  signal  level  considerably.  Setting  the 
speech  processor  levels  too  high  can  result 
in  a  signal  that  is  offensive  to  some.  Use  it 
sparingly  and  only  when  you  really  need  it. 


Super  Antenna  Tuner 

One  of  the  best  features  of  this  transmitter  is 
the  optional  automatic  antenna  tuner.  Using 
this  tuner  is  quite  easy:  select  the  operating 
frequency,  press  the  at.t  button,  and  key  the 
transmitter  The  tuner  will  tune  out  any  mis- 
match and  inform  you  of  the  results  on  the 
LCD  display.  When  the  radio  informed  me  that 
it  had  successfully  matched  the  antenna,  I 
was  able  to  secure  full  power  output.  I  can 
imagine  getting  into  the  habit  of  retuning  the 
tuner  whenever  the  band  or  antenna  is 
changed  to  protect  the  PA  from  inadvertent 
damage.  As  far  as  I  am  concerned,  this  fea- 
ture is  an  absolute  must. 

I  was  quite  surprised  at  the  range  of  the 
tuner,  I  tried  several  different  commercial  an- 
tennas and  a  random  wire.  The  tuner  was  able 
to  cope  with  all  of  the  commercial  antennas 
without  any  problems.  The  tuner  did  have  diffi- 
culty with  some  lengths  of  random  wire  on 
some  frequencies,  but  slightly  changing  the 
length  of  the  wire  solved  that  problem.  If  the 
tuner  was  unable  to  come  up  with  an  accept- 
able match,  and  this  situation  occurred  very 
infrequently,  the  message  "No  match  possi- 
ble" appeared  in  the  LCD  display. 

While  on  the  air  t  got  nothing  but  good  re- 
ports from  everyone  I  talked  to.  On  CW  no  one 
could  detect  chirp,  click,  or  other  bad  charac- 
teristics. I  became  addicted  to  the  full  break-in 
(QSK)  operation.  1  did  use  the  speech  proces- 
sor once  or  twice  and  everyone  I  talked  to 
seemed  to  think  that  it  added  about  4  to  5  dB 
more  punch  to  the  signal.  No  complaints 
about  this  rig  for  CW  or  SSB  operation. 

Packet  on  the  TS-940S? 

I  was  hoping  to  use  the  FSK  mode  but, 
unfortunately,  it  cannot  be  used  with  packet 
because  the  FSK  shift  is  not  adjustable,  Pack- 
et uses  a  200  Hz  shift.  The  TS-940S  is  synthe- 
sized  at  170  Hz  (actually  a  165.9  Hz  shift),  bul 
is  strappable  for  170,  425,  or  850  He  shifts 
internally,  This  is  not  documented  in  the  man- 
ual, but  it  does  appear  in  the  schematic  for  the 
PLL  unit. 

There  is  no  way  to  select  the  BFO  injection 
frequency,  either.  Changing  the  BFO  injection 
frequency  would  permit  the  operator  to 
change  the  audio  tones  coming  out  of  the 
receiver  to  allow  compatibility  with  different 
modems  (RTTY  typically  uses  2T25  and  2295 
Hz  tones  while  packet  uses  1 600  and  t800  Hz 
tones).  I  was  forced  to  fall  back  on  the  old 
standby  of  selecting  LSB  operation  and  using 
AFSK,  Still  the  continuously  variable  pass- 
band  makes  packet  reception  pretty  reliable. 
You  just  have  to  do  a  little  more  work  to  figure 
out  the  operating  frequency. 

In  Sum 

Now  we're  down  to  the  bottom  line;  this  is  a 
first-class  radio.  If  you  are  into  HF  packet  ra- 
dio, you  might  be  disappointed  about  not  be- 
ing able  to  make  use  of  the  RTTY  mode  of 
operation.  It  does,  however,  do  what  it  was 
designed  to  do.  and  it  does  that  very  well.  If 
you  are  looking  for  good  performance,  and 
you  can  ignore  the  slight  ergonomic  deficien- 
cies, then  this  rig  is  for  you.  Thanks  for  a  good 
effort,  Kenwood. 
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„. pacesetter  in  Amateur  Radio 


TS-940S 


Competition  class 
nr  Transceiver 

TS-940S-the  standard  of 
performance  by  which  all 
other  transceivers  are  judged. 
Pushing  the  state-of-the-art 
in  HF  transceiver  design  and 
construction,  no  one  has  been 
able  to  match  theTS-940S  in 
performance,  value  and  reli- 
ability. The  product  reviews 
glow  with  superlatives,  and 
the  field-proven  performance 
shows  that  the  TS-940S  is 
"The  Number  One  Rated  HF 
Transceiver!" 

•  100%  duty  cycle  transmitter 
Kenwood  specifies  transmit  duty 
cycle  time.  The  TS-940S  is  guar- 
anteed to  operate  at  full  power 
output  for  periods  exceeding 
one  hour.  (14,250  MHz,  CW  110 
watts.)  Perfect  for  RTTY,  SSTV, 
and  other  long- duration  modes. 

•  First  with  a  full  one-year 
limited  warranty. 

•  Extremely  stable  phase  lock- 
ed loop  (PLL)  VFO.  Reference 
frequency  accuracy  is  measured 
in  parts  per  million! 
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AF  signal  mpectrum 

AF  tune  operation 

•  ffte  AF  TUNE  Junction  reduces 

&rtefff>g  signal  and  wniie  noise 

•  This  function  should  cnfy  De  used 
durmg  operation  in  tneCW  mode 
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Intsrftnng  signal  in  in  the  center 
Of  the  deal  red  signal 


1)  CW  Variable  Bandwidth  Tuning.  Vaiy  the 
passband  widUi  continuously  in  the  CW.  FSK, 
and  AM  modes,  without  affecting  the  center 
frequency.  This  ellectwefy  minimizes  QRM 
fium  nearby  SSB  and  CW  signals 

2)  AFTune.f  nabled  wrih  thepush  of  afcutton 
this  CW  interference  lighter  inserts  a  tun- 
able Jhree  pole  active  filter  between  the  SSB/ 
CW  demodulator  and  the  audio  amplifier  Dur- 
ing CW  QSOs  this  control  cm  be  used  to 
reduce  interfering  signals  and  noise,  and 
peaks  audio  frequency  response  for  optimum 
CW  performance 


3)  SSB  Slope  runing.OpeFating  in  the  LSBand 
USB  modes,  Ihis  front  panel  cdhim.iI  allows 
independent,  continuously  variable  adjust 
ment  of  the  high  or  low  frequency  slopes  ol  the 
IF  passband  The  LCD  sub  display  illustrates 
the  filtering  position 

4)  IF  Notch  Filter,  The  tunable  notch  filter 
sharply  attenuates  interfering  signals  by  as 
much  as  40  d8  As  shown  here,  the  interfering 
signal  is  reduced  while  the  desired  signal 
remains  unaffected  The  notch  tiller  works  in 
ail  modes  except  FM 


•  Complete  all  band,  all  mode 
transceiver  with  general 
coverage  receiver.  Receive? 
covers  150  kHz-30  MHz  All 
modes  built-in:  AM.  FM,  CW.  FSK, 
LSB,  USB 

•  Superb,  human  engineered 
front  panel  layout  for  the 
DX-minded  or  contesting 
ham.  Large  fluorescent  tube 
mam  display  with  dimmer;  direct 
keyboard  input  of  frequency; 
flywheel  type  main  tuning  knob 
with  optical  encoder  mechanism 
all  combine  to  make  the  TS-940S 
a  joy  to  operai 

•  One-touch  frequency  check 
(T-F  SET)  during  split 
operations, 

•  Unique  LCD  sub  display  indi- 
cates VFO*  graphic  indication 
of  VBT  and  SSB  Slope  tuning, 
and  time. 

•  Simple  one  step  mode  chang- 
ing with  CW  announcement. 

•  Other  vital  operating  func- 
tions. Selectable  semi  or  full 
break-rn  CW  (OSK).  RfT/XRall 
mode  squelch,  RF  attenuator,  filter 
select  switch,  selectable  AGC 
CW  variable  pitch  control,  speech 
processor,  and  RF  power  output 
control  programmable  band 
scan  or  40  channei  memory  scan. 


Optional  accessories: 
•  AT- 940  full  range  (160-10m)  automatic 
antenna  tuner  *  SP-940  external  speaker 
with  audio  filtering  •  YG-455C-I  (500  Hz). 
YG-455CN-1  (250  Hz).  YK-88C-1  (500  Hz)  CW 
filters ;  YK-88M  (6  kHz)  AM  filter  •  VS-1  voice 
synthesizer  •  SO-i  temperature  compensated 

Complete  service  manuats  are  available  tot  all  Kenwood  transceiver*  and  most  accessories 
Specifications  features  -and  ortcesare  suO/ec*  to  change  wiffiouf  nonce  or  obligation 


crystal  oscillator*  IV1C^43S  UP/DOWN  hand 
mic.  •  MC-60A,  MC-80.  MC-85  deluxe  base 
station  mics.  •  PC-1A  phone  patch  •  TL-922A 
linear  amplifier  •  SM-220  station  monitor 
•  BS-8  pan  display  •  SW-200Aand  SW-2000 
SWR  and  power  meters  *  IF-232C/IMGB 
computer  interface. 


KENWOOD 

KENWOOD  U.S.A.  CORPORATION 

2201 E.  Dommguez  St.,  Long  Beach.  CA 90810 
PO  Box  22745.  Long  Beach.  CA  90801-5745 


GET  YOUR  BEARINGS  STRAIGHT 


* 


.;• 


L 


A  I  last!  A  map  dedicated  to  the  radio  amateur.  Announcing  the  Azimuth-Equidistant  wall  map  from 
Uhe  Great  CtrcEe  Map  Co. 

An  azimuth  map  provides  information  about  heading  and  range  to  any  place  on  Earth.  Wo  longer  will 
you  have  to  guess  at  which  way  to  aim  your  beam  antenna  for  that  rare  DX. 

Each  map  is  specially  drawn  with  your  station  at  the  exact  center.  The  resi  of  the  world  is  spread  out 
around  you.  To  use  the  map,  simply  find  the  target  station  and  read  the  compass  heading  from  the  border 
of  the  map-  To  find  the  range,  count  the  number  of  rings  from  the  center.  Each  ring  is  spaced  1 000  mites 
apart,  Volta!  You  now  know  the  true  heading  and  range  to  the  target  station. 

The  maps  ate  custom  drawn  with  computer  accuracy  for  your  location  and  are  persona Jt^ed  with  your 
stations  call  srgn  at  the  lower  right.  Each  map  measures  35  'x23\  is  brightly  cofored.  and  is  printed  on 
high  quality  poster  stock  making  it  suitable  for  framing. 

To  order,  send  S39  check  or  money  order  and  your  station's  call  sign,  and  location  (if  you  live  m  a  large 
city*  state  which  side  of  town)  to:  it        ft        (H\     iT 


P.O.  Bok  69 1 40 1  *  San  Antonio.  TX  78269 


!XjiJfi?rL5  IMVfTED 


COMPUTERIZE 
YOUR  SHACK 

Control  up  to  eight  digital  radios  Simultaneously  from 
your  MS-DOS  microcomputer!  DdUCom  Inc  offers  a 
series  or  software/hardware  packages  (hat  interface 
with  many  current  synthesized  Jigs.  These  Include: 

ICOM  735.  iC  761.  IC-781.  IC-R7QO0.  KM!  7  tA 

Yaeiu  747.  757GX,  757Gfcu\  767,  9600 

Kenwood  TS-440,  TS-940.  TS-140.  TS-680.  711,811. 

R50O0 
Oatacom  couldn't  be   simpler  to   Install.   The   user 
doesn't  need  to  know  anything  about  MS -DOS — the 
installation  program  does  ft  alt!  After  installation,  the 
user  sets  the  parameters  wtth  menus 

These  packages  allow  complete  control  of  these  rigs 
from  the  keyboard*  and  more1  Datacom  adds: 

"Scan    functions    added    to    radios    that    don't 

allow  this  from  the  front  panel 

•Frequency  and  associated  info  memory  limited 

only  by  dtsk  storage. 

•Tabular  screen  display  of  all  of  the  channels 

stored  in  memory,  atong  with  a  full  descrJpilon  of 

each,  including: 
—mode  use,  USB,  FM.  etc.) 
—eight  character  alphanumeric  description 
—signal  bandwidth 

'continuously  variable  scan  delay  from  100 

milliseconds  up 

*a  full  featured  logging  utility 

AVAILABLE  FOR  IBM  Ft  K)  A.T,  BQ3I3G  256«  RAM 
1  SERIAL  PORT  AND  1  FLOPPY  MINIMUM 
PROGRAM  WITH  INITIAL  LIBRARIES  99  95 

RS-232  TO  TTL  INTERFACE  ONLY  [NEEDED  IF  DON  T  HAVE 

MASlUFACTUflERS  INTERFACE^ 
EXTERNAL  INTERFACE  ALLOWS  4  RADIOS  99-95 

INTERNA*.  PC  INTERFACE  W'l  SERIAL  &  1  RAtHO  PORT  129  95 
SPECTRUM  ANALYZES  MODULE  {CALL  FOR  PRICE) 

COMPLETE  SYSTEMS  INCL  RADIO.  INTERFACE  COMPUTER 

AVAMfllE  (CALL  FOR  PRICE) 

DATACOM,  INT. 

8081  W.  2 1ST  LANE 

HIALEAH.  FL  33016 

AREA  CODE  (305)  822-6028 
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Cleveland  Institute 
of  Electronics 

AcawtfM  Member  NatJOnai  Mom*  Study  Counei' 


CIE  is  ihe  world's  largest  independent 
study  electronics  school.  Wc  offer  ten 
courso*  covering  basic  electronics  to 
advanced  digital  and  microprocessor 
technology.  An  Associate  in  Applied 
Science  in  Electronics  Engineering 
Technology  h  also  offered. 

Study  at  home  —  no  classes.  Pro- 
grams accredited  and  eligible  for  VA 
benefits. 


1776  Eibi  I7ih  Sr..  CkvcUnd,  Ohu-  4411  + 

YES!  I  wiiini  to  ucj  started  Send  me  my  CIE  wJhh>1 
GStftltigj   ittchidHflg   Jt.-T.nh   .ihiut   the   Avhvi.jTl*   IViJtcr 
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GUARANTEED  TO  OUTPERFORM 


OR  YOUR  MONEY  BACK! 


METER 
HAM 
tm  ANTENNA 

Tfte  "HAM  10"  ten  meter  antenna  is  designed  and  manufactured  Dv  American 

Antenna,  makers  of  the  world  Famous  K40  Antenna  with  a  power  hand  ling 

capacity  of  1500  watts  and  a  band  wldtn  of  15  rnnz  between  2  1 SWR  points 

trie  '  ham  ion  is  the  perfect  compliment  to  all  single-band  ten  meter  rkgs. 

Tne  stainless  steel  base  OF  the  "HAM  10"  is  supplied  with  an  adjustable 

trunk  lip  mount  Also  available  is  an  optional  adaptable  heavy  dutv 

magnamount  For  a  free  brochure,  can  1-600-323-6768  in 

EXCLUSIVE  FEATURES:  *****  i-bom4M1*. 


1  HANDLES  UPT0 1500  WATTS! 
CD  ME  TALPL AS  CONSTRUCTION. 
®  30°  ROTATION  OF  BASE. 
®  STAINLESS  STEEL  WHIP  AND  BASE. 
©  MOUNTS  ANYWHERE  ON  ANY  VEHICLE! 

D  FULLY  ASSEMBLED  WITH  18  Of  RC-58  COAX. 
©  COMPUTER  DESIGNED  ISOLATION  CHAMBER, 

For  A  Free  Brochure,  Call: 

1  800-523-6768  IN  IL  1  800-942-8175 
TLX#  6871370  K40INTL 
.^(Or  Write)  AMERICAN  ANTENNA 
1500  EXECUTIVE  DR.  ELGIN,  IL  60123 


Start 


Apt 

_  Zip 


Check  bdk  tor  0J.  Bullertn  tm  Educational  Bcntftta 
|  |  \  eurm    D  Active  Duty        MAIL  TODAY1 

AAR98 
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Custom  Made  Transformers 


up  to  1500  V A 

(reasonable  prices) 
For  price  quotation,  call  or  write: 

[Soft  Light  Mfg. Co] 

501  Simpson  Chapel  Rd. 

Btoomington,  IN  47401 

(812)876-7828  /  {800)365-2575 
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parkvjJ-Antennas  * 

X*  Iiuiatl  F&M  iA^jr»  ExftAd  Range  *  Improve  Reception  * 
The  Sparky  J-Antcnna  Is  a  flexible  hAlf  wave  radiator  fed  by 
1/2  wavekngrhsof  low  losscoas  through  an  effk-ictir  linear 
matching  (ransformcr.  Sparky  Tt  teat  ausfcies.  L'4.  A  $fh 
wave  antennas,  need  no  pound  plane.  Low'  fl«ir  SWRttMVC 
gi\  e>  eJ|je  to  oJge  band  coverage,  C* r-e a [  portable-  rollv  up 
|r>  t'n  m  pocteL  Completely  assembled  with  BSC  coftst ctor, 
*  Etttlv  hukkn  -  Effective  indoor*oroui+ -Money- back  fcuwantee* 
—J      Available  far  every  band  from   U  (o  -Uf>  MHj 
LT   H$39?5<8ich       Two  for  5  65™      AJJS5PAIJ 

m     hfor*t*$Lt?r1*r{te*iHti        AntVHHtlSlXest 

lBo>500ft2^P»wo,UTfi4605    t8Ql  \   373-8425 
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Number  5  on  your  Feedback  card 


Feed  b a  ck 


In  our  continuing  effort  to  present  the  best  in  ama- 
teur radio  features  and  columns,  we  recognize  the 
need  to  go  directly  to  the  source — you,  the  reader. 
Articles  and  columns  are  assigned  feedback 
numbers,  which  appear  on  each  article/column  and 
are  also  listed  here.  These  numbers  correspond  to 
those  on  the  feedback  card  opposite  this  page.  On 
the  card,  please  check  the  box  which  honestly 
represents  your  opinion  of  each  article  or  column. 

Do  we  really  read  the  feedback  cards?  You  bet? 
The  results  are  tabulated  each  month,  and  the  edi- 
tors take  a  good,  hard  look  at  what  you  do  and  don't 
like.  To  show  our  appreciation,  we  draw  one  feed- 
back card  each  month  and  award  the  lucky  winner  a 
free  one-year  subscription  (or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out  the  Product 
Report  card  and  the  Feedback  card  and  put  them  in 
an  envelope?  Toss  in  a  damning  or  praising  letter  to 
the  editor  while  you  Ye  at  it.  You  can  also  enter  your 
QSL  in  ourQSLof  the  Month  contest.  All  for  the  low, 
low  price  of  25  cents! 


Feedback*    Title 

1  Welcome  Newcomers 

2  Never  Sav  Die 
3QRX 

4  Review:  Kenwood  TS-940S 

5  Feedback  Index 

6  Review:  1COM  781  HF 
Transceiver 

7  Review;  Just  the  FAX 

8  Review:  Shakespeare  Big  Stick 

9  Home-brew:  One-Stage  80 
Meter  CW  Transmitter 

10  Review:  Ham- 10  Antenna 

1 1  Review:  Magnus  Mobile 
Amplifier 

12  Review:  Pro-67  HF  Antenna 

13  Homebrew:  TCM  3105 
Modem  for  the  Digicom  >  64 

14  Review;  FCOM  IC-2GAT 

15  Review:  ICF-SW1 

16  Getting  High  on  Packet 


Feedback*    Title 

17  Home-brew:  Simple  CW 
IDer 

18  Review:  Star  Circuits 

19  Hamsats 

20  Letters 

21  ATV 

22  Above  and  Beyond 

23  Special  Events 

24  Circuits 

25  Dealer  Directory 

26  Barter  'n'  Buy 

27  Ad  Index 

28  Index  2/89 

29  Aerial  View 

30  New  Products 

31  DX 

32  Ask  Kaboom 
33QRP 

34  Homing  In 

35  73  International 

36  Propagation 

37  Ham  Help 


Build  your 
next  vacation 

around  the  south- 
land's most  popular 
Hamfest,  at  the  hub  of 
^P    the  greatest  entertainment 
and  activity  center  in  the  east. 


*  REGISTRATION  * 

$6.00  Advance 

(Until  March  15th) 

$8.00  at  the  door 

Children  under  12  Free! 


"C'mon  down  and  enjoy 
our  Southern  Hospitality' 


Hamcation  only  minutes  away 
from  Florida's  main  attractions! 

*  Disney  World  *  EPCOT  Center 

•  Sea  World  *  Wet  n'  Wild  •  Water 

Mania*  Boardwalk  &  Baseball 

*  Gatorland  Zoo  *  Xanadu 

•  Church  Street  Station 


M  ORANGE  COUNTY  CIVIC  CENTER 

(at  INTERSTATE  4.  EXIT  29) 


ARRL 

Northern  Florida 
Section  Convention 

April  7th,  8th,  9th 

—1989— 

NOW  BIGGER  &  BETTER 

THAN  EVER! 


*  24  Hour  RV  Sites  at  nearby 
campground 

*  Continuous  Forums  Saturday 
and  Sunday 

*  FCC  EXAMS  Sunday  at  9:00  am 

•FREE  Novice  Exam  -  all  others  *4.00 
Form  610  provided.  Register  for  exams  on 
Saturday  Bring  credits  and  license 

EXPANDED  INDOOR  SWAP  TABLES 
($25.00  for  al!  three  days) 

Commercial  Exhibit  Areas 


For  General  Information  &  Tickets  -  Registrants  and  Exhibitors  contact; 

Hamcation  Information  •  P.O.  Box  547811,  Orlando,  FL  32854 

ORLANDO  HAMCATION  &  COMPUTER  SHOW 

Sponsored  by:  Orlando  Amateur  Radio  Club,  Inc. 

HAMCATION  CHAIRMAN:  Larry  Gtibreath 
General  Information:  (407)  657-9052      Commercial  Information:  (407)  898-1027 

Ask  tor  Buzz  S  ho  waiter 
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Number  6  on  your  Feedback  card 


73  Review 


by  Bill  Clarke  WA4BLC 


The  ICOM 
IC-781 

Quintessential  DX  Rig 


ICOM  America.  Inc. 

2380-1 1 6th  Ave.  NE 

Bellevue,  WA  98004 

Price  Class;  $6000 


Last  year  1  reviewed  the  ICOM  761  and 
stated  that  it  was  "the  most  precise  and 
complete  ham  transceiver  from  ICOM  to 
date/T  And  it  was,  once  upon  a  time;  but  now, 
the  ICOM  781  is  iCOM's  latest  and  most  com- 
plex HF  transceiver,  ft  is  fully  solid  state  and 
CPU-based.  The  mere  term  "transceiver" 
doesn't  do  it  justice.  The  IC-781  incorporates 
features  that  used  to  require  a  desktop  full  of 
extra  equipment. 

The  IC-781  combines  a  CRT  display  of  func- 
tions, frequencies,  memories,  and  spectrum 
scope  with  a  top-notch  transceiver,  automatic 
antenna  tuner,  and  AC  power  supply,  into  the 
most  complete  one-piece  HF  ham  station 
available  today. 

The  IC-781  's  Operating  Manual 

The  first  mark  of  the  IC-781  's  high  class  is 
its  operating  manual.  It  is  absolutely  thor- 
ough—it has  nearly  100  pages  of  instructions. 
photos,  diagrams,  and  charts.  The  manual 
comes  in  a  zippered,  heavy-duty  plastic  bag, 
the  kind  meant  for  re-uset  along  with  the  ra- 
dio's Inspection  certificate  and  warranty 
cards. 

After  unpacking  the  radio  and  placing  it  on 
my  operating  desk.  I  studied  it  for  a  few  min- 
utes. I  counted  112  separate  controls  on  the 
front  panel,  and  decided  that  it  would  be  great- 
ly advisable  to  read  the  instruction  manual 
before  plugging  it  in. 
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Overview  of  Features 

The  butlt-in  spectrum  scope  displays  the 
relative  signal  strength  of  radio  transmissions 
up  and  down  the  band  from  your  frequency, 
The  bandwidth  is  selectable  between  50, 100, 
and  200  kHz.  It  is  not  a  true  scope,  but  a 
well-engineered  computer  facsimile. 

The  Terminal  Monitor  allows  you  to  use  the 
CRT  for  digital  display  of  RTTY,  packet,  etc., 
and  the  built-in  Automatic  Antenna  Tuner  is 
for  hands-off  adjustment  of  antenna  matching 
(limited  to  16.7-150O.  or  at  less  than 
3:1SWR),  The  Direct  Digital  Synthesizer  pro- 
vides extremely  fast  "lock-up"  times  for  trans- 
mrt/receive  switching. 

Dual  Watch  lets  you  monitor  two  separate 
frequencies  simultaneously,  while  Fine  Scan- 
ning tunes  slowly  through  a  received  signal 
without  stopping,  This  feature  is  particularly 
valuable  for  CW  and  SSB.  Twin  Passband 
Tuning  controls  tandemly,  or  separately,  the 
tuning  of  the  455  kHz  and  9  MHz  IFs. 

The  AGC  is  fully  adjustable.  During  CW  op- 
eration, the  Audio  Peak  Filter  attenuates  un- 
wanted audio  components  between  500  and 
1000  Hz. 

Other  features  are:  full  break-In  keying,  150 
Watt  output,  noise  blanker,  105  dB  dynamic 
range,  and  a  multi-function  keyboard  for  digi- 
tal (fingertip)  entry  of  frequencies.  The  memo- 
ry channel  holds  99  memories,  including  two- 


band  scan  entries.  You  can  display  these 
memories,  together  with  a  label,  on  the  CRT. 
Examples  of  labels  are  net  names  or  operator 
notes.  The  IC-781  has  two  clocks  for  local  and 
UTC  lime  settings t  and  timers  for  turning  the 
transceiver  on  and  off  as  predetermined. 

This  review  is  made  from  an  operator's 
point  of  view;  it  is  not  the  result  of  strenuous 
laboratory  testing. 

Operator  Viewpoint 

The  IC-781  is  quality  all  the  way.  The  con- 
trols feel  solid,  everything  works  as  expected, 
and  the  manual  explains  all  you  need  to  know, 
in  both  words  and  diagrams. 

The  tuning  knob  is  large  and  has  a  fairly 
smooth  action.  It  tunes  at  the  rate  of  5  kHz  or 
2.5  kHz  per  revolution,  as  selected  by  an  inter- 
na! switch.  The  knob  is  not  as  large  or  as 
smooth  in  operation  as  the  IC-761  's.  The  main 
tuning  knob  has  a  tension  adjustment  under 
the  front  of  the  radio, 

The  frequency  readout  has  the  10  Hz  digit.  I 
find  this  feature  nice,  although  some  opera- 
tors feel  that  it  makes  tuning  too  critical.  This 
is  a  matter  of  choice.  You  can  calibrate  fre- 
quency without  entering  the  case. 

Many  of  the  seldom-used  controls,  such  as 
VOX,  lighting,  etc,  are  pull-out  types.  The 
clocks  and  memories  have  battery  backup. 
Should  the  batteries  fail,  the  radio  will  contin- 
ue to  operate,  without  memories  or  clocks. 


In  general,  the  IC-781  performs  as  you 
would  expect  a  top-of-the-line  radio  to  per- 
form. After  learning  how  lo  use  the  many 
controls,  I  found  il  was  possible  to  clean  up 
signals  unreadable  on  older  types  of  radios. 
For  example,  signals  in  the  QRM  on  a  TR-4 
became  completely  readable  on  the  IC-781 , 

The  speech  processing  gave  an  extra 
punch  to  the  signal  that  reached  out  well,  yet  it 
did  not  foul  up  the  intelligibility  of  the  transmis- 
sion. On  a  scope,  the  voice  patterns  filled  in 
well  when  I  used  the  processor. 

The  spectral  display  of  the  band  revealed 
the  location  of  the  loud  stations,  and  also  indi- 
cated open  places  in  the  band.  It  afforded  a 
quick  look  at  a  band  for  activity; 

Being  able  to  scroll  the  memory  list  on  the 
CRT  and  to  enter  the  frequency  and  mode 
with  a  single  keystroke  are  great  features  of 
the  JC-78"L  When  dealing  with  99  memories,  I 
found  the  label  fiefd  very  important.  It  allows 
you  to  name  a  memory  (i.e.,  MIDCARS,  VA 


FONE  NET,  GULF  COAST,  etc.)  and  easily 
access  it. 

The  IC-781  Receiver 

The  receiver  is  very  quiet,  with  little  back- 
ground white  noise.  With  fully  variable 
parameters,  it  can  reduce  or  eliminate  most 
QRM/N.  The  twin  passband  tuning  is  espe- 
cially effective  in  cutting  out  ORM  from  adja- 
cent signals.  Forty  meter  evening  operation  is 
relatively  easy  with  the  twin  passband  tuning, 
notch,  and  attenuators.  The  notch  filter  is  easi- 
ly tuned  and  effectively  deep.  However,  con- 
sidering the  price  of  this  rig,  why  isn't  il  auto- 
matic? 

For  more  variables,  you  can  use  the  receive 
preamp  or  the  attenuators.  You  can  choose  1 0 
and  20  dB  for  the  latter,  or  switch  both  on  for 
30  dB  of  attenuation. 

The  quality  of  the  receive  audio  from  the 
built-in  speaker  is  excellent,  coming  in  a  close 
second  to  my  main  station  speaker.  The  bass/ 


treble  controls  improve  the  built-in  speaker's 
sound  quality. 

The  IC-781  has  several  methods  of  scan- 
ning. It  does  memory  scan,  programmed 
scan,  and  mode  scan.  To  use  mode  scan,  you 
must  first  go  into  memory  mode.  There,  mode 
scan  will  find  channels  of  only  a  given  mode, 
e.g.  LSBorFM. 

Dual  watch  is  nice  when  you're  monitoring  a 
specific  frequency  for  activity.  It  does,  howev- 
er, have  the  drawback  of  being  limited  to  the 
same  band  as  other  operations.  There  is  no 
crossband  dual  watch. 

The  passband  tuning  arrangement  looks 
like  it  would  be  great  on  RTTY  and  packet, 
although  I  didn't  test  this  possibility. 

The  Transmitter 

The  two  VFOs  make  split  operation  avail- 
able at  the  push  of  a  button.  The  IC-781 
can  also  be  easily  modified  for  CAP 
and  MARS  frequencies. 


ICOM  781  Specifications 


General 

Frequency  Coverage: 

Receive: 

Transmit: 


Modes: 
Frequency  step: 

Power  requirements: 

Usable  temperature 

range: 

Frequency  Stability: 

Dimensions: 

Weight; 


Conversion  System: 


0.1  MHz  to  30  0  MHz 
V8-2.0 

6.9-7.5 

9,9-10,5 

13,9-14,5 

17,9-18.5 

20,9-213 

24.4-25  1 

27,9—30  0 

SS8  (A3JJ/CW  (A1)/FM  (F3)/RTTY  (F1)/AM  (A3) 

10Hz(TSoff)1  kHzfTSon) 

Antenna  lrnpedance:50O  unbalanced  {tuner  off) 

100-120  VAC  (US  version) 

220-240  VAC  (others) 

-10tO+60°C 

+/  - 1 5  Hz  (full  temperature  range) 
425  mm  x  149  mm  x  41 1  mm  (WHO) 
w/o  projections:  16.5  in  x  5.8  in  x  16.0  in 
23  kg  50.6  lbs. 


Receiver 

SSB-  CW.  RTTY,  AM  quadruple  conversion 
FM  triple  con  version 


IF  Frequencies 

(in  MHz): 

SSB 

CVWRTTY      AM              FM 

1st      46,5115 

46.5106         46.5100    46.5100 

2nd      9.0115 

9.0106            9.0100      9.0100 

3rd       0.4550 

0.4550            0.4550      0.4550 

4th     10.6950 

10.6950          10.6950      n/a 

Sensitivity 

fpreamp  on): 

SSB/CVWRTTY 
fOrlOdBS/N 

0.1-0.5  MHz 

[ess  than  0.5  microvolt 

1 ,8-30.0  MHz 

less  than  0.16  microvolt 

AM 

forlQdBS/N 

0.1-0,5  MHz 

less  than  3.2  microvolts 

0.5-1 .8  MHz 

less  than  6.3  microvolts 

1 .8-30  MHz 

less  than  1 ,0  mtcrovott 

FM 

forl2dBSlNAD 

28-30  MHz 

less  than  0.23  microvolt 

Squelch  Sensitivity: 

less  than  0  23  m 

CfOVOtt 

Selectivity: 

SSB.  CW  wide,  RTTY  wide.  AM  narrow 

more  than  2.4  kHz/  -  6  dB 

less  than  3.8  kHz/ -60 dB 
CW  narrow.  RTTY  narrow  (with  CW250  Hz  off) 

more  than  500  Hz/ - 6  dB 

less  than  1  kHz/  -60  dB 
CW  narrow,  RTTY  narrow 


Selectivity  (continued) 


(with  CW  250  Hz  on) 
more  than  250  Hz/  -6  dB 
Jess  than  £00  Hz/-60  dB 

AM  wide 
more  man  6  kHz/ -6  dB 
less  than  15kHz/-60  dB 

FM 
more  than  1 5  kHz/  -  6  dB 
less  than  30  kHz/ - 50  dB 


Spurious  and  image 

Reject  ton  Ratro: 

image: 

less  than  -80  dS 

IF: 

[ess  than  -70  dB 

Audio  Output: 

greater  than  26  W  at  10% 

distortion  (BO  load) 

Notch  filter  attenuation: 

greater  than  45  dB 

RIT  Range: 

+/- 9.99  kHz 

Transmitter 

Maximum  Output  Power 

(Watts) 

SSB  (PEP)            150 

AM                          75 

CW                       150 

RTTY                    150 

FM                        150 

Modulation: 

SSB: 

balanced  modulation 

FM/RTTY: 

reactance  modulation 

AM: 

low-level  modulation 

FM  Deviation: 

+/-5kHz 

RTTY  Shift: 

170, 425  &  850  Hz  selectable 

Spurious  Emissions: 

less  than  -60  dB 

Carrier  Suppression: 

less  than  -40  dB 

Unwanted  Sideband 

Suppression: 

less  than  -55dB 

Microphone  impedance: 

soon 

Output  Matching  Range; 
Minimum  Input  Power 
Band  Switching  Time: 
Auto  Tuning  Time: 
Auto  Tuning  Accuracy: 
Insertion  Loss: 


Antenna  Tuner 

16.7to  150Q  unbalanced  feedline 

1 5  Watts 

less  than  3  seconds 

(ess  than  3  seconds 

VSWR  less  than  1.2:1 

less  than  0.5  dB  {after  tuning) 


CRT  Display 

Output  level 

Composite  video  signal: 

Video  components: 

Synchronous  components: 
Outpul  impedance:  750 

Usable  humidity  range:       1 0-90%  (keep  from  moist  environments) 
Horizontal  frequency:  1 5,75  kHz 

Vertical  frequency^  60  Hz 


1  Vp-p 

0  7  p^p  positive 

0.3  p-p  negatrve 
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The  keyer  behaved  wonderfully,  offering  full 
break-in  and  semi-break-in  operations.  There 
is,  unfortunately,  only  an  internal  adjustment 
for  dit-dah  ratios. 

The  monitor  feature  allows  you  to  hear  your 
SSB  audio  component,  making  it  easy  to  ad- 
just the  speech  processor,  and  the  micro- 
phone's tone  and  drive,  as  well  as  letting  you 
hear  other  imperfections  on  your  signal.  The 
audio  and  CW  signal  reports  I  received  were 
all  good. 

The  built-in  antenna  tuner  is  fast,  and  it  will 
handle  most  cleanup  jobs  caused  by  excur- 
sions within  a  band.  It  will  not  tune  ''Grand- 
ma's bedsprings,"  It  can  handle  SWR  mis- 
matches only  to  3:1. 

The  circuit  used  to  key  linear  amplifiers 
is  stout  enough  only  for  modern  12  volt 
circuits.  To  use  it  on  anything  else  could 
cause  damage.  I  recommend  using  an 
external  relay.  The  IC-781  is  not  atone  in 
this  deficiency;  most  other  makes  and  models 
suffer  from  a  similar  shortcoming. 

Bench  Testing 

Bench  testing  is  the  only  true  method  of 
measuring  the  performance  of  a  transceiver. 
Personally,  I  feel  that  all  of  the  currently  avail- 
able CPU-based  HF  transceivers  are  capable 
of  performing  above  and  beyond  the  capabili- 
ties of  the  human  ear,  and  certainly  over  the 
poor  band  conditions  that  we  all  too  often  ex- 
perience. The  10781  Is  no  exception  to  the 
rule. 

I  used  the  following  lab  equipment  to  check 
the  performance  of  the  IC-781: 

•  Leader  LDC  8243  Frequency  Counter 
•Marconi  Instruments  2022  Signal  Generator 
•Hewlett  Packard  606  HF  Signal  Generator 
•Hewlett  Packard  651 A  Audio  Generator 
•Bird  43  Wattmeter 

•Hewlett  Packard  8551B/851B  Spectrum 

Analyzer 

•Cushman  CE-5  Monitor 

•Tectronics  475  Oscilloscope 

Any  Complaints? 

There  is  little  fault  to  find  with  the  IC-781 .  It 
is  a  well-designed  unit,  built  with  the  operator 
in  mind,  There  were  a  few  things,  however,  I 
didn't  care  for. 

The  digital  key  pad  is  important  for  op- 
erating dexterity*  and  allows  you  to  enter 
a  frequency  without  turning  the  main  tun- 
ing knob.  I  was,  however,  surprised  to  dis- 
cover that  when  I  entered  a  frequency 
directly,  the  digital  key  pad  mode  did  not 
automatically  change.  For  example,  7.255 
MHz  is  on  LSB,  but  when  you've  made  that 
selection  from  a  previous  setting  of  14.313 
MHz  (USB),  the  USB  mode  will  follow.  In  other 
words,  there  is  no  bandpian  programmed  into 
the  unit. 

Second,  I  don 't  care  for  the  dot-type  presen- 
tation of  the  surrounding  spectrum  on  the  dis- 
play, A  real  scope  trace  is  easier  to  read. 

Third,  even  though  the  IC-781  rs  overall 
appearance  is  truly  a  "ten/*  after  setting  it  up, 
I  noticed  that  I  had  a  problem  reading  the 
control  labels,  which  are  medium  gray  on  a 
nearly  black  background.  A  few  are  red,  but 
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none  are  easily  seen  in  typical  lighting.  The 
white  lettering  on  my  735,  751  A,  and  140,  is 
easily  readable. 

Not  all  operators  will  use  every  feature  of 
the  IC-781,  and  to  some  the  unit  would  be 
unacceptable  due  to  its  complexity.  To  others 
the  price  might  be  extravagant.  However, 
feature  for  feature,  the  IC-781  is  the  most  ca- 
pable piece  of  HF  equipment  currently  avail- 
able. I  feel  comfortable  recommending  the  IC- 
781  as  a  true  state-of-the-art,  unique  piece  of 
equipment. 

Where  Do  the  Dollars  Go? 

I've  heard  some  interesting  comments 
about  the  IC-781 .  Among  them  are:  It  costs 
more  than  my  first  house.  My  pickup  truck  cost 
less  than  the  IC-781.  Who  is  going  to  fix  it 
when  it  breaks?  If  I  take  that  home,  I'll  be 
getting  a  divorce.  It  doesn't  do  that  much  more 
than  a  $2,000  radio.  It's  so  heavy,  it  would 
crush  my  desk. 


Most  of  the  comments  are  about  the 
IC-781  "s  cool  list  price  of  $5,995.  That  ain't 
hay,  my  friend.  However,  let's  put  these 
numbers  into  perspective.  In  1958,  you  could 
buy  a  Collins  32S1,  75S1,  and  the  goodies 
to  go  with  it,  for  about  $1 ,590.  That  was  in 
the  day  of  the  $15,000  house  and  $2,500 
automobile.  Today  the  home  will  cost  nearly 
$100t000  {depending  upon  geographical 
location)  and  the  family  chariot  about  $1 5,000. 
Perhaps  these  numbers  place  the  high  price 
of  the  IC-781  more  in  line  with  today's 
economy. 

I  have  included  a  chart  of  the  manufactur- 
er's specifications  to  show  how  the  various  top 
dollar  rigs  compare.  The  IC-735  is  included  on 
the  chart  just  to  put  some  depth  into  the  study 
of  cost  vs.  what  you  get, 

"Thank  you"  to  the  folks  at  the  Electronic 
Equipment  Bank  of  Vienna,  Virginia,  for  the 
loan  of  an  IC-781,  and  the  use  of  their  very 
complete  test  bench. 


Comparative  Specifications  Chart  for  HF  Transceivers 

Make/Model 

[COM 

Kenwood 

ICOM      1 

Ten- Tec 

Yaesu 

ICOM        II 

781 

TS-94Q 

761 

Paragon 

767 

735 

Di  mension  s  (h  wd) 

Hx 167x16 

5.5*15.8x13.8 

5.9x16  7x15  3 

5J#i4;Bxt7 

5.2x14,5x11  5 

4x9.5x9  4 

Weight 

50.6 

40.8  lbs 

38.6 

16  lbs 

30  !bs 

H  lbs 

Display 

ikwreseenl 

lluurseenl 

Bourse  ent 

Uouresc:-enl 

flourescenl 

LCD 

Freq.  stability 

±15  Hz 

±100  Hz 

100  Hz 

±30  Hz 

30  Hz 

±30  Hz 

interna!  AC  power 

yes 

yes 

yes 

no 

yes 

no 

Transmitter 

RF  input 

250  watts 

200  watts 

200  watts 

output 

150  watts 

100  watu 

100    waits 

100    watts 

adjustable 

yes 

yes 

yes 

yes 

yes 

yea 

Harmonic  supp. 

50  dB 

40  dB 

Spurious  supp. 

60  dB 

40  dB 

60  dB 

45  dB 

50  dB 

Came1  supp. 

40  dB 

40  dB 

40  dB 

60  dB 

40  dB 

40  dB 

Unwanted  sideband 

55  dB 

50  dB 

55  dB 

60  dB 

50  dB 

50  dB 

Microphone 

600  ohms 

50O-5OK  ohms 

600  ohms 

Hi/Lo 

5GO-6O0  ohms 

600  ohm 

Receiver 

Receiver  IFs 

lour 

tour 

tour 

ihree 

three 

three 

1st  3F 

46  MHz 

45  Mha 

70  MHz 

75  MHz 

45  MHz 

70  MHz 

2nd  IF 

9  MHz 

S.S  Mhz 

9  MHz 

9  Mhz 

8.2  MHz 

9  MHz 

3rd  IF 

455  kHz 

455  kHz 

455  kHz 

6.3  MHz 

455  kHz 

455  kHz 

4th  IF 

9  MHz 

100  kHz 

9  MHz 

Sensitivity  (HF) 

.16  micro  volt 

.2  micro  volt 

.15  micro  volt 

.15  micro  volt 

25  micro  volt 

.15  micro  volt 

Selectivity 

SSBJCW 

2.4  kHz/-  bdB 

2.4  kHz/-  6dB 

2.4  kHz/-  6dB 

2,4  kHz/-  bdB 

2.7  kHz/-  6dB 

2.3  kHz/-  6dB 

3.8  kHz/-60dB 

3,6  kHz/-60dB 

3  8  kHz/-60eiB 

M  kH2/-60d& 

45  kH^60UB 

4.0  kFte/  60dB 

Dynamic  range 

105  dB 

102  dB 

105  dB 

100  dB 

105  dB 

Spurious  rej 

70  dB 

80  dB 

80  dB 

Image  ratio 

SO  dB 

SO  dB 

Image  rej 
Notch  atl 

70  dB 

80  dB 

80  dB 

70  dB 

80  dB 

45  dB 

40  dB 

45  dB 

30  dB 

30  dB 

30  dB 

Audio  output 

2,6  wait> 

U5  watts 

2.6  watts 

1.5  walls 

1.5  Mails 

3  watts 

Memories 

49 

40 

tt 

62 

10 

12 

PBI 

ye-i 

yes 

yes. 

yes 

no 

yes 

IF  shiii 

yes 

tio 

yes 

no 

yes 

no 

Dual  VFOs 

yes 

yes 

yes 

yes 

yes 

yes 

RIT 

yes 

yes 

yes 

yes 

no 

yes 

ACC  selectable 

yes 

yes  (2  +  ntlt 

yes 

on/nti 

■yes  13  +  off) 

yes 

Split  operation 

yes 

yes 

ye* 

yes 

yes 

yes 

Speech  proc 

ye; 

yes 

yes 

yes 

yes 

yes 

Noise  blanker 

ye> 

yes  (2) 

yes 

yes 

yes 

yes  (2) 

Internal  ant  tuner 

yes 

opiion 

yes 

no 

yes 

optional 

Freq  keyboard 

yes 

yes 

yes 

yes 

yes 

no 

RVl 

yes 

yes 

yes 

option 

yes 

yes 

Keyer 

yes 

no 

yes 

no 

yes 

optional 

Opt  fillers 

yes 

yes 

yes 

yes 

no 

yCS 

Ret -pre amp 

yes 

no 

yes 

no 

yes 

yes 

Rec^att 

yes 

yes 

yes 

yes 

yes 

yes 

List  price 

$5,995.00 

$2449,95 

$2699,00 

S2245.QO 

$1929.95 

$1099  00 

Remarks 

CRT   ditptiy   of 

stop*  apfaQA 

mdib  iflonitfir 

10  Hz  rudoiil 

VHFAJHF  option* 

vtry  tmiii  t-rze 

parameltr*   & 

tJoctAfrnttf 

b*x\   tuning    irnob 

bulled  memDriPi 

;bufr=-in  iHOfl  Hi 

opti-onn  tittenal 

(pbjL'Um 

E0  Rz  ftUkNt 

viriafcie   band- 

feet 

M?Jlt  In  USA 

■Mitt 

CAT  ijrttem 

aut£>:na[}c   antenna 
tun*? 

width  Uiiiing 

Ki-Lc  cm  PRT" 

specification 

s  above  are 

as  listed  o 

n  manufacti 

irers  advert 

t sing/sales  literature 

Comparative  specifications  chart  for  HF  transceivers.  This  chart  was  compiled  by  the  author  and 
produced  on  his  PC-DOS  compatibie  andAshton  Tate's  Byline™  desktop  publishing  software. 


THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


KIT,  ONLY  $675 

wired  $975 

VHFORUHf 


FEATURES: 

*  SENSITIVITY  SECOND  TO  NONE!  GaAsFET  front  end  on  vhf 
models  gives  12dBSINADof  0.12uV(vhfl,GU5uV(220).  UHF  model 
0.25uV  std.  0.  luV  with  optional  he! real  resonator  preamp. 
•SELECTIVITY  THAT  CAN'T  BE  BEAT!  Both  8-pole  xtal  fitter  & 
ceramic  filter  for  >  199dB  at  only  ±  12kHz.  Helical  resonator  front 
end  !o  combat  desense  &  intermod. 

•CLEAN,  STABLE  TRANSMITTER,  up  to  13W  output  Standard;  SOW 
with  accessory  power  amplifier. 

•FCC  TYPE  ACCEPTED  for  commercial  high  band  and  uhf. 
•Courtesy  beep,   field- programmable  CWID.  flutter-proof  squelch, 
automatic  frequency  control  to  compensate  for  off-frequency  trans- 
mitters (all  standard  features). 

•Full  range  of  options  available,  such  as  autopatch,  phone  line  or 
radio  remote  control,  sub-audible  tones,  duplexers. 


HIGH  PERFORMANCE  TRANSMITTERS 

&  RECEIVERS  FOR  REPEATERS 

AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC. 


•FM  EXCITERS: 

Kits  $99,W7t  $179.  2W 
continuous  duty.   TCXO& 
xtal  oven  options  available. 

•TASifor  H»Mr6M,2M. 
150-174, 22A  MH2. 
•TA451foruhf. 

FCC  type  accepted  for  commercial  bands. 

•Call  for  latest  information  on  900  MHz  transmitters. 

•VHF  &  UHF  AMPLIFIERS.     For  FM,  SSB,  ATV,    Output  from  10 

to  5Q  Watts.  Several  models,  kits  starting  at  $79. 


•R144/R220  FM  RECEIVERS  for  2M, 

150-174, or 220 MHz.  GaAsFET 

front  end,  0  A  2uV  sensitivity  I 

Both  crystal  &  ceramic 

filters  plus  helical  resonator 

front  end  for  exceptional 

selectivity:  >  100dB  at  ±  12HH? 

(best  available  anywhere)! 

Flutter-proof  squelch.  AFC  tracks 

drifting  transmitters. 

Kit$149,wrt$229. 

•R451  UHF  FM  RCVR.    Similar  to  above.    Tuned  line  front  end, 

0.25uVsens.    (O.luV  with  optional  hel.  res.  preamp).  Kit  $149, 

w/t  $229. 

•R9tl  FM  RCVR  FOR  9M  MHZ.   Triple-conversion,  GaAs  FET  front 

end.  0.2uV  sens.   Kit  $169,  w/t  $259. 

•R76  ECONOMY  VHF  FM  RCVR  for  lOfVI,  6M,  2M,  220.    Without  hel 

resorafc.  Kits  only  $129, 

•Weather  satellite  &  AM  Aircraft  receivers  also  avail. 


FCC  TYPE-ACCEPTED  TRANSMiTTERS  &  RECEIVERS  AVAILABLE 
FOR  HIGH  BAMQ  AND  UHF.    CA  LL  FOR  DETAILS. 


Send  $1  for  36  page  catalog  by  return  mail. 

(SeiwI  $2.00  or  4  IRC's  for  overseas  mailing) 

Order  by  phone  or  mall  •  Min  $3  S  &  H  per  order 
Use  Visa,  Mastercard,  Check,  or  UPS  COD. 


GaAs  FET  PREAMPS 

at  a  fraction  of  the  cost  ol 
comparable  unitsl 


LNG-(*) 

GaAs  FET 
PREAMP 

ONLY  $59! 

Wired  /tested 

FEATURES: 

•Very  Low  Noise:  0  7dB  VHF,  Q-SdB  UHF 

*  High  Gain:   1 3  2<&d  B .  depending  on  frequency 
•Wide  Dynamic  Range:  to  resist  overload 
•Stable:  newtype  dual  gate  GaAs  FET 

*  Spectfy  tuning  range  desired  26-3Q.  46-50, 
137-1  SOk  150-172,  210  230.  400  470,  or 
30O-96OMHZ. 


LNW-(*> 

MINIATURE 

GaAs  FET 

PREAMP 

0NLY$24/kft 

$39  Wired/tested 

GaAs  FET  Preamp 

similar  to  ING,  except  designed  for  low  cost 

&  smalt  die    Only  5/8'Wx  1-5/81  x  3/4  "h\ 

Easily  mounts  in  many  radios, 

1  Specify  tuning  range  desired:  25-35t  35-55, 
55-90.  90  120,  120- J 50.  150*200,  200  270, 
or  400-500  MHz. 


LNS-(*) 

IN-LINE 
PREAMP 


■*i 


•>+.. 


K., 


-• 


■Ml 


A' 


">"»* 


ONLY  $79/kltv 

$99  Wired/tested 


GaAs  FET  Preamp  with  features  similar  to  LNG 
series,  except  automatically  switches  out  of 
line  during  transmit.  Use  wjth  base  Of  mobile 
transceivers  up  to  25W. 

*  Specify  tuning  range  desired  120-175, 
200-240,  or  400  500  MHz, 


HELICAL  RESONATOR 
PREAMPS 


Low-noise  preamps  with  helical  resonators 
reduce  jnttrmod  &  croie  band  interference  m 
critical  applications. 
MODEL  HRA-H,  $49  vhf,  $64  uhf. 

•  Specify  tuning  range  destred  143  ISO.  I  50- 
IBS.  15S162,  162 174.  213233,  420-450. 
450465,  or  465-475 MHz. 


HIGH-SPEED 

DIGITAL  RF 

LINKS 


You've  waited  a  long  time  for  a 
simple,  re  Stable,  low-cost  9600 
baud  PACKET  NETWORKING 
system.  Now  you've  got  it!  Our 
new  MO-96  MODEM  and  direct 
FSK  Transmitters  and  Receivers 
for  220  or  440  MHz  interface 
directly  with  most  TMC's.  Fast 
diode  switched  PAs  output  15 
or  50 w  Call  for  complete  Info 
on  the  right  system  for  your 
application. 


ACCESSORIES 


•COR-3  Kit.  Control  ckts  and 
audio  mixers  needed  to  make  a 
repeater.  Tail  &  time-out  timers, 
local  spkr  ampl.  courtesy  beep 

.... . . . .  $49 

•CWID  Kit.  Field  programmable, 

timers,  the  works ...  $59 

•TD-2    DTMF   DECODER/ 
CONTROLLER  Kit.  Full  16  digits, 
switches  5  functions,  toll  call 
restrictor,  programmable,  much 
more.  Great  for  serec live  calling 
too!  ........«.*.4'*f-.*-»  i» '  y 

*AP-3  AUTOPATCH  KiL  Use 
with  above  for  repeater  auto- 
patch. Reverse  patch  and  phone 
line  remote  control  std. , . ,  $79 
•AP-2  SIMPLEX  AUTOPATCH 
TIMING  BOARD  Kit.  Use  With 
above  for  simplex  autopatch 
$39 

•  M  0-2  02  FSK  DATA 
MODULATOR  Kit,  Run  up  to 
1200  baud  digital  signals 
through  any  fm  transmitter  with 
full  handshakes.  Radio  link 
computers,  telemetry  gear, 

•  DE-202  FSK  DATA 
DEMODULATOR  Kit  for  revr  end 
of  link $39 


RECEIVING 
CONVERTERS 


4>tm»ji 


0  *  4? 

VHF 

MODELS 

KUwithCau  $59 
((it  leu  Com  $39 
Wjred«ca»        $59 

UHF  MODELS 
Kt'wthCtte         $69 
Kit  leu  Case         $49 
199 


4.33  414  21-30 

43S-43T  im-no 

422  4 3«  144  2  it 

433*36  5G-W 


9024&      *»-i5& 


Seeoat*togforfutifmeof2w  transmitting 

converters  for  vttf  Aotsf.  Kits  only  $7S 

Linear AJnpmiets  fr*tl  tip  to  50*. 


Our  a  25th  Anniversary 


mtronics,  inc. 

65- J  MOVL  ROAD'HIL  TON  NY  1 4468-3535 

PflOne'716-392'9430  Hamtmnk.»* It m  nglfnd trmtmmmk 
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Early  Reservation  Information 


■  General  Chairman,  Bill  McHabb,  WD8SAY 

•  Giant  3  day  flea  market  •  Exhibits 

•  License  exams  •  Free  bus  service 

•  CW  proficiency  test  •  Door  prizes 

flea  market  tickets  and  grand  banquet  tickets  are 
limited.  Place  your  reservations  early,  please. 

Flea  Market  Tickets 

A  maximum  of  3  spaces  per  person  (non-transferable). 
Tickets  (valid  all  3  days)  will  be  sold  IN  ADVAHCE 
ONLY.  Mo  spaces  sold  at  gate,  Vendors  MUST  order 
registration  ticket  when  ordering  flea  market  spaces. 

Special  Awards 

nominations  are  requested  for  'Radio  Amateur  of 
the  Year,1  'Special  Achievement*  and  Technical 
Achievement"  awards,   Contact;  Hamvention  Awards 
Chaiiman,  Box  964,  Dayton,  OH  4540 1 , 

License  Exams 

Pfovice  thru  Extra  exams  scheduled  Saturday  and 
Sunday  by  appointment  only.  Send  FCC  form  610 
(Aug,  1985  or  later)  -  with  requested  elements 
shown  at  top  of  form,  copy  of  present  license  and 
check  for  prevailing  ARRL  rates  (payable  to 
ARRL/VEC)  to:    Exam  Registration,  8830  WIndbluff 
Point  Dayton,  OH  45458 


*  AssL  General  Chairman,  Ed  HUlman,  PI8ALTC 

1 989  Deadlines 

Award  nominations:  March  15 
Lodging:  April  7 
License  Exams:  March  26 
Advance  Registration  and  banquet: 

USA  -  April  4      Canada  -  March  3 1 
Flea  Market  Space: 

Spaces  will  be  allocated  by  the  Hamvention 
committee  from  all  orders  recieved  prior  to 
February  1 .  Express  Mail  HOT  be  necessary! 
notification  of  space  assignment  will  be  mailed  by 
March  15,  1989, 

Information 

General  Information:  (513)  433-7720 

or.  Box  2205,  Dayton,  OH  4540 1 
Lodging  Information:   (5 1 3)  223-26 1 2 

(no  Reservations  By  Phone) 

Lodging 

Please  write  to  Lodging,  Dayton  Hamvention, 
Chamber  Plaza,  5th  St  Main  Streets,  Dayton,  OH 

45402  or  refer  to  our  1 988  Hamvention  program  for 
lodging  information  which  includes  a  listing   of 
hotel/motels  located  In  the  surrounding  areas  of 
Dayton,  Reservations  for  the  surrounding  area  will 
then  become  the  responsibility  of  the  individual* 


HAMVEnTIOn  is  sponsored  by  the  Dayton  Amateur  Radio  Association  lnc. 
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(valid  all;  3  days) 
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@$20.00 


*  * 


$ 


Enclose  cftecfe  or  mone^f  onder  for a&uM  indicated 
and  seto&SS^  enyelo|>e* 


VWomerr  |  Luru^eon 
{Satelay} 

( 


i  inn  iii  mi  nit"     ii  1 1     iii 
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@$7.m 
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riea  Market; 
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Admisak>B  ticket  must         $t5G/3  adjacent   ;#^ 

[[(^'■pfdejmd  wMkHea  market  i/efe^r       -  Total    #; 

*  $12.00  at  docir         *  *  $22.00  at  door^  if  ^ai^bl 


<i  i  ii  i  in  m  iihii******** 


Mame 


Address 

City 


State 


Zip 


■  ■  ■ 


Hake icKecKs 


Daytoil  HAMVENTIOfH 


**  *  m  t  J I 


Dayton,  OH  45401 
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SUPER    VAK-TENNA  o«ivM49.- 


*Hz  ACTIVE  RECEWE  ANTENNA 

The  revolutionary  SUPER  VaK^TES\a  advance*  the  mie- 
6f*tfetX|1  py  providing  superb  reception,  extreme  I  j  »ide 
coven*".  *<*>*!  **»  and  SUCTION  CUP  MOUNTING  in 
one  comport  antenna?  Low  noise  High  gain  U  dfc  (or  bel- 
ief ive  imp?; Her  i*  built  in  for  unsurpassed  reception. 
A  i'rmalc  BNC  connector  connects  to  your  receiver  IS  feei 
of  COJU  ffbta  and   II5VAC  pavmr  unit  ace  also  sup;-       I 


A7*irJn   5rr 


'TftfH*  /rrnJllff  J-OA 


■  m«,B«-u-B*-p 


SUCTION  CUP  MOUNT     VAK-TENNA! 

On!>  S29. ef 

WEAL  FOR  APARTMENTS  OR  OFFICES' 

Mount  thti  intenna  to  your  wjndow  for  the  BEST 
cnieri|e  Two  VERY  powerful  suction  cups  hold  firmly 
for  ueea*  Whirpi  itJescope  to  7T  yet  fold  to  only  W 
ThU  Adfcsfli  H  ■  MUST  for  people  «bo  lr»*«l!  Receive* 
30*500  MHj  or  inntmii  "D-230  MHi  wiUi  up  to  50 
*im'  Complete  with  15'  of  coai,  and  choice  of  FL259. 
BNC.  Motor  Oil  Or  F  connector. 


■■^■■»     ■-,.  f  ^'T >-■-■'■-■■-■  .-rf^-j^- 


SIGNAL  INTENSfFlERS 

Priced  from  129.  * 

.4  HEARfXG  AID  FOR   YOVH 
RECEIVER  OR  SCANNER! 

The  State  of  Che  Art  In 
WIDEBAND  prcampsf 

Mcike  srnnll  antennas  perform 
like  BIG  ones! 

I  ully  Assembled  and  BUN  I 
TO  LAST! 

-IIP  VAC  or  12  VDC  powered' 

VHF/UHF  or  MF/HF  available1 

Many  models'  Send  for  iptc*' 


OiB  fteew«*es  * 

!-Ot  JftO 


NEW  FROM  GLB 


GLB  NETLINK  220 
-SPEED  DATA  TRANSCEIVER 

to  announce  a  tsar  drgaa*  #i  *^t*^0Li  data  rate  ^tended  w  fufliw  the 


lto*y«m#*»Tiar.e  ufsafle-^eoaeoiM:ats3f«t»ior»gtpTmse'¥<e 
CoTPOjRjie  #n*  gflv  d*g*s<  format,  they  •uwi  VOund1  iiransrH  to  lec^ve  and  receive  to  traramrf)  «i  lets 
lrk«n  a  mAtacond  **vie  notong  **Y**g  *a«wnt*  *ltw  me  ctamei  A  a^tai  samp*ng.  Af C  tracfci 
i»ari*nwriediflffia*s«iteqjucfl^^  io#dd4ion  m#*ru**sre 

crystal  ovens  and  Temperature -ctinTieoMfefl  circuit  *  for  retabte  operatem  at  unneaieo  Mes 


ELECTRON  PROCESSING,  INC 

P.O.  BOX  708 
MEDFORD,  NY  11763 
(516)  764-9798 


Ad*  r   >. lipping  Kmndlinf 
NY  add  Sola  Tax 


SES'D  FOR  MORE  DETAtLS         VS  MADE.' 


SATISFACTION  Gl  ARAVTEED! 
Order    any    product    (except    software}    from 
EP1    and    if    AM    vatufted   return   il    *ilhin    IS 
diys  for  a  full  refund  (ten  ihipping  Itandlin?  i 


features 

SPfC^C  ATftfwS 

Cortamvefrvfl  de-sign 

•DMtrale  0    IditiG  fraud 

'i  i^uniCiflFeni  operator! 

Date  rormet  any  lomut  <nd 

Osjrta'  M<npl4ng  A"  " 

wi*  *'i(j  nozi 

5  HOcil  *evmjdar  tr art  end 

ModuUhoft  f  S« 

+*flrv  speed  «ue»ch  supples  DCD 

Spgna>  ameia  m  ot  HS?37C 

Qt«n  evwoted  osciiafrn 

FrtquenCf  ^.^  is  2?5  Unz 

Pn  DCD.4PVTRLEDS 

ftibandwdti  30«vu 

WH  Ot*J?  a^afcaV^r 

Tfafwnerer  bneoiJ  inw 

i  i^g.  roe 

jiew  **"  thc2  oortToaHrs 

Pit**'  Qifptf    7  #  TTWI 

****  «*h  tfl  SPTMC35*e 

F«wr  3  Amp 

5ec*on»  rf  PaFi  1 5  FCC  R^ie* 

J""~  «^r— *'-^JIJ1  ■***-** 

■111-.- L4P* 

Dijtfal  K-n4itivit,'    i  uw 

(or  1  error 
SoLtHrh  nrsponxe  iim  i  rm 
Spurioja  puipui    60  dbc  ma« 
Poww   12  VDC 
Operatic  lemparaiuio  rang* 

-jo  iq  *<r>oaijwii  c 
Anenna  Cflnnecvcv  6**c 
RS232  connscttr  OflJSS 
DirMonsiorH  T  J  »  IQ  •  4  *i 


GLB  ELECTRONICS, INC. 


151  ComrrKerct  Pdwy.. 

Buffalo,  NT  145 2* 

trt&tt-Qttn     f  lo  * 


CIRCLE  291  ON  RCAOER  SERVICE  CARD 


CIRCLE  17  ON  READER  SERVICE  CARD 


ASSOCIATED  RADIO 

8012CONSER  BOX 4327 
OVERLAND  PARK.  KANSAS  66204 


EVERY  DAY  A  HAMFEST 


c£^HI 


BUY 


SELL 


TRADE 


ALL  BRANDS  NEW  AND  RECONDITIONED 


~  WE'LL  BUY  YOUR  EXTRA  RIG  ■ 

STATIONS-ESTATES  ETC.  Call  913/381-5900  FAX  913  648  3020  ^ 

SEND  $2  FOR  CATALOG  AND  WHOLESALE  LIST 


73  Amateur  Radio  •  February,  1989    23 


Number  7  on  your  Feedback  card 


73  Review 


by  Peter  Ferrand  WB2QLL 


Just  The  FAX 


Info-Tech  M-800 


Universal  Radio 

1 280  Aida  Drive 

Reynoldsburg,  OH  43068 

PH:  (614)  866-4267 

Price  Class:  $300 


This  little  black  box  says  it's  a  FAX  convert- 
_  er ,  and  if  you  know  what  that  means  and 
want  to  receive  lots  of  FAX  pictures,  the  Info- 
Tech  M-800,  manufactured  by  Digital  Elec- 
tronic Systems,  is  probably  the  best  low-cost 
way  to  do  the  job.  If  you're  wondering  just  what 
FAX  Is,  or  asking:  "Can't  [  just  use  my  comput- 
er?" or  "Does  it  smell  bad?'f  then  it's  time  for 
an  explanation.  Here  is  a  unit  that  does  exact- 
ly what  it's  supposed  to  do.  As  long  as  that 
matches  your  requirements,  it's  a  worthwhile 
investment. 

Facsimile,  or  FAX,  is  a  mode  whereby  still 
pictures  are  transmitted  at  resolutions  of  800 
or  more  lines  per  frame.  In  order  to  fit  that 
much  data  into  a  bandwidth  no  larger  than  an 
audio  channel,  it  can  take  from  five  to  fifteen 
minutes  to  send  one  picture. 

While  FAX  is  still  a  little  known  mode  within 
the  ham  community,  there  are  many  FAX 
transmissions  available,  both  on  shortwave 
and  direct  via  satellite.  The  great  bulk  of  com- 
mercial and  government  FAX  are  weather 
charts,  plus  a  good  assortment  of  press  photo- 
graphs from  wire  services  worldwide. 

The  M-800 

The  M-800  is  designed  as  a  low-cost  way  to 
get  those  images  to  form  on  your  printer  sim- 
ply and  reliably  with  a  minimum  of  fuss.  While 
not  intended  as  a  piece  of  ham  equipment,  it  is 
designed  to  duplicate  most  of  the  functions  of 
the  dedicated  commercial  FAX  units  while  us- 
ing an  ordinary  computer-type  letter  quality 
dot  matrix  printer* 

In  contrast  to  commercial  FAX  units,  the 
M-800  will  receive  images  from  a  variety  of 
different  sources  using  different  data  trans- 
mission standards.  Commercial  FAX  systems 
are  generally  set  up  for  one  standard  for  a 
particular  service,  and  use  various  and  some- 
times odoriferous  electrochemical  printing 
techniques  that  require  forty  to  fifty  cents' 
worth  of  paper  per  page. 

FAXt  also  known  as  radiofax,  is  one  of  the 
many  weird  noises  heard  while  tuning  across 
the  shortwave  or  satellite  bands.  Once  you've 
figured  out  how  to  pick  up  a  given  signal  ema- 
nating from  a  given  transmitter,  it  only  takes  a 
few  seconds  to  set  things  up  again.  For  new 
stations,  it's  a  lot  like  trying  to  pick  up  commer- 
cial RTTY  services — there's  quite  a  bit  of  try- 
ing various  combinations  of  equipment  set- 
tings before  you  see  some  intelligible  output. 
The  M-800's  manual  repeatedly  mentions  the 
need  for  patience  in  this  sort  of  experimenta- 
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tion,  so  if  you  aren't  prepared  to  invest  some 
time  (and  printer  paper!),  you'd  better  be  satis- 
fied with  picking  up  nothing  more  complex 
than  the  National  Weather  Service  charts. 

Interfacing  the  M-800 

The  M-800  is  simply  a  small  box  that  con- 
nects a  receiver  and  a  printer.  The  receiver 
should  be  high  quality  because  drift,  distor- 
tion, images,  and  other  flaws  will  severely  re- 
duce the  quality  of  the  FAX  image.  The  receiv- 
er section  of  any  of  the  current  general 
coverage  synthesized  sideband  transceivers 
should  suffice,  although  I  have  obtained  bet- 
ter results  by  using  modern  commercial!  or 
military  shortwave  receivers  because  of  their 
better  front  ends  and  lower  levels  of  distortion. 

For  satellite  reception,  which  I  didn't  try,  the 
manual  says  you'll  need  to  use  the  unfiltered 
baseband  video  output  of  the  satellite  receiv- 
er, and  feed  that  into  a  general  coverage  re- 
ceiver capable  of  tuning  0-1 3  MHz,  which  can 
receive  FM.  Satellite  signals  appear  on  the 


135-138  MHz  bandt  as  well  as  on  the  S,  C, 
and  Ku  bands. 

The  printer  should  have  a  parallel  interface 
and  match  the  control  codes  of  either  the  Ep- 
son LQ-800  or  the  Epson  FX-85/86.  The  LQ- 
800,  a  24-wire  printer,  will  produce  higher 
quality  images. 

My  printer  is  an  Epson  with  a  serial  Inter- 
face. This  interface  problem  is  simply  {but 
rather  expensively)  solved  by  using  a 
Quad  ram  Microfazer  serial-to-parallel  con- 
verter. The  important  thing  is  for  the  printer  to 
respond  to  the  bit-mapped  graphics  that  the 
standard  Epson  uses. 

Setting  the  M-BOO's  Controls 

Other  than  the  on-off  switch  and  a  switch  to 
change  from  AM  to  FM  demodulation,  the  M- 
800's  controls  consist  of  six  momentary  con- 
tact push  buttons.  These  buttons  control 
formatting,  such  as  the  speed  of  the  received 
FAX  signal,  the  height-to-width  ratio  (known 
as  Index  of  Cooperation,  or  IOC),  the  direction 
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Figure  1.  FAX  image  of  a  press  photo.  The  gray  mode  i$  used  here  to  give  shading.  This  image 
shows  the  center  of  Hurricane  Gilbert  passing  over  Eastern  Mexico. 


(whether  the  picture  is  drawn  from  right  to  (eft 
or  (eft  to  right),  and  the  polarity  (whether  the 
picture  should  be  printed  as  a  negative  or  a 
positive}* 

You  can  adjust  these  controls  on  the  fly.  If 
you  are  printing  out  something  and  it  doesn't 
took  right,  you  can  change  the  settings,  and  in 
two  minutes  or  so  you'll  know  if  you  are  getting 
any  closer.  Some  of  the  settings  are  optional; 
doud  patterns,  for  instance,  are  supposed  to 
be  printed  as  white  clouds  on  a  dark  earth,  but 
there  witl  be  less  wear  on  the  ribbon  and  the 
printer  if  it's  printed  as  a  negative. 

The  M-800  ateo  provides  a  choice  of  line  or 
gray  mode.  For  hand  drawn  weatherfax 
charts,  line  provides  the  greatest  detail  and 
black  and  white  contrast.  The  gray  mode  is 
used  to  give  shading  for  press  photos. 

There  is  also  a  control  for  manually  starting 
and  stopping  the  printing  operation.  In  the 
ideal  case,  the  M-300  will  pick  up  the  start 
tones  at  the  beginning  of  each  picture  from  the 
transmitting  station  and  start  the  printer  by 
itself  P  then  stop  it  when  the  picture  is  done.  But 
sometimes  you  may  want  to  start  the  picture 
yourself,  such  as  when  you  happen  to  tune 
into  a  FAX  station  in  the  middle  of  a  transmis- 
sion. Stop  signals  are  not  completely  stan- 
dardized, so  the  converter  will  not  always  pick 
them  up.  In  that  case,  you  can  stop  the  printer 
manually. 

A  frame  button  moves  the  image  to  the  left 
in  half-inch  increments.  This  feature  is  useful 
because,  when  a  picture  is  manually  started,  it 
is  not  likely  to  be  lined  up  property  on  the 


page,  A  group  of  LEDs  above  the  buttons 
provide  a  status  read-out  of  button  settings. 

The  only  tuning  indication  is  an  LED  labeled 
tune,  which  tights  up  when  the  signal  is  prop- 
erly tuned  in.  Since  I'm  used  to  an  oscillo- 
scope for  tuning,  the  single  LED  seemed  a  bit 
spartan.  I  was  never  sure  if  1  had  actually 
luned  in  a  signal  correctly.  Yet  the  LED  is 
sufficient  because  the  actual  tuning  of  FAX  is 
not  nearly  as  critical  as  RTTY,  and  picture 
quality,  especially  darkness  and  lightness, 
can  be  varied  as  a  function  of  the  tuning,  I'd 
still  prefer  an  output  for  a  scope,  though. 


1 "The  M-800  is  simply  a 
small  box  that  connects 
a  receiver  and  a 
printer. 
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Installation,  Set-up,  and  Operation 

The  installation  and  set-up  of  the  unit  is 
straightforward  and  proceeds  just  as  the  man- 
ual indicates.  The  manual,  though  not  pol- 
ished in  appearance,  is  readable,  complete, 
and  well  organized  for  someone  with  a  basic 
knowledge  of  radio  or  shortwave  listening. 
Someone  who  has  played  with  receivers  and 
RTTY  will  have  no  problems  whatever.  There 
are  plenty  of  examples  of  property  and  tnv 
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Figure  2.  Image  of  a  hand-drawn  weather  chart.  For  hand-drawn  weatherfax  charts,  une  provides 
the  greatest  detail  and  black  and  white  contrast 


property  tuned  FAX  pictures.  The  manual  also 
includes  information  on  getting  paper  and  rib- 
bons, a  starter  list  of  FAX  stations  to  tune  in* 
and  even  a  schematic  for  those  of  us  who  feel 
cheated  if  we  don't  know  what  it  is  we've 
bought. 

The  M-SOO's  internal  construction  and 
workmanship  is  excellent,  with  all  chips  in 
sockets  and  even  an  internal  fuse  in  series 
with  the  12  volt  input. 

Info-Tech  products  are  manufactured  in 
Fort  Lauderdale.  Florida,  by  Digital  Electronic 
Systems,  the  successor  firm  to  the  original 
info-Tech  organization.  The  exclusive  retail 
distributor  for  DES  is  Universal  Shortwave  Ra- 
dio of  Reynoldsburg,  Ohio,  which  also  de- 
serves a  good  word.  Not  only  has  Unrversal's 
customer  service  met  my  every  expectation, 
but  Universal  maintains  a  computer  bulletin 
board  known  as  UBIX  for  the  exchange  of 
information  of  interest  to  shortwave  listeners, 
and  publishes  a  periodical,  The  RTTY  Listen- 
er, which  lists  frequencies  and  stations  for 
shortwave  listeners  using  all  the  digital  mod- 
es, including  FAX. 

Once  you  are  famitiar  with  the  M-800  and 
FAX,  operation  is  simple.  You  tune  in  the  sig- 
nal, set  the  parameters  on  the  M-800  front 
panel,  and  start  up  the  printer.  If  a  station 
using  a  standard  format  is  being  received,  the 
M-800  will  just  keep  printing  out  pictures,  a 
new  one  on  every  page.  If  you  choose,  you  can 
have  the  M-800  phnt  out  a  status  line  at  the 
bottom  of  every  page  listing  all  the  parameters 
involved,  along  with  spaces  for  you  to  write  in, 
by  hand,  a  log  entry  for  the  date,  time,  and 
frequency. 

Finding  new  stations  will  generally  show  the 
results  of  your  trial  and  error  testing  of  the 
various  possible  settings — many  pages  will 
print  out  what  can  most  optimistically  be 
called  ,4 abstract  art." 

No  Computer  Necessary 

Up-to-date  readers  will  undoubtedly  note 
that  computers  have  not  been  mentioned  yet. 
That's  because  the  M-800  needs  no  additional 
computers  hooked  to  it.  While  the  M-800  can 
share  its  printer  with  your  personal  computer, 
there  is  no  provision  within  the  M-800  for  any 
data  transfer  between  the  M-800  and  a  com- 
puter. The  M-800  takes  in  audio  from  a  receiv- 
er and  puts  out  data  formatted  for  a  parallel 
printer— it  does  nothing  more.  If  you  are  think- 
ing of  buying  the  M-800,  take  note  that  there's 
no  way  to  control  it  by  computer,  and  no  sim- 
ple way  lo  save  the  FAX  images. 

The  muttimode  demodulators,  such  as  the 
PK-232  and  the  KAM,  are  computer  con- 
trolled, and  the  images  can  be  saved  on  the 
computer's  disk.  Furthermore,  with  these 
units,  the  images  are  displayed,  albeit  with 
less  resolution,  on  the  computer's  video 
screen  as  they  are  sent.  Although  just  as  time 
consuming,  your  experiments  don't  use  up 
reams  of  paper. 

What  you  get  with  the  M-800,  then,  is  a  unit 
that  works  well,  with  the  versatility  to  print 
whatever  most  people  want  to  print.  For  those 
who  want — here  it  comest  folks— "just  the 
FAX/1  it  will  keep  printing  pictures  without  a 
lot  of  fuss,  bother,  or  fooling  with,H 
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The  Shakespeare 

Big  Stick 

Get  into  some  10-meter  DX  with  this  vertical. 


Shakespeare  Company 
PO  Box  733 

Newbury,  SC  29108 
Price  Class:  $83 


In  the  middle  70s,  the  Shakespeare  Compa- 
ny produced  an  antenna  for  the  27  MHz 
Citizens'  Band,  called  the  Big  Stick,  Now, 
recognizing  the  upsurge  of  sun-spot  activity, 
which  means  heightened  activity  on  the 
higher  frequency  HF  bands,  the  Shakespeare 
Company  revived  it  as  a  10  meter  antenna. 
The  current  antenna — the  Super  Big  Stick 
III — is  really  jus!  the  same  antenna  as  before, 
namely  a  light-weight  Fibergtas^  half-wave 
vertical  antenna.  It  now  comes,  however,  wfth 
a  chart  of  instructions  on  how  to  cut  it  (i.e.  trim 
it  for  resonance)  for  operation  in  the  nearby 
ham  band. 

A  Little  Theory 

You  can  describe  this  vertical  half-wave  an- 
tenna, for  ease  of  visualization,  as  a  center* 
fed  dipole  that  stands  on  end.  It  is  a  modifica- 
tion of  the  once  popular  hypodermic  or  coaxial 
antenna,  Its  Fiberglas™  covering  adds 
strength,  durability,  and  safety.  Most  impor- 
tantly, you  don't  need  ground  radials  with  this 
type  of  antenna.  All  you  have  to  install  is  a 
single  vertical  element  about  sixteen  feet  tall 

Que  to  their  physical  characteristics,  verti- 
cal antennas  are  better  low-angle  radiators 
than  horizontal  antennas.  For  example,  a  ver* 
tical  dipole  with  the  feedpoint  Vfc -wavelength 
high  produces  a  pattern  of  radiation  from  0-60 
degrees,  the  major  portion  of  which  is  below 
40  degrees.  A  comparable  horizontal  dipole 
radiates  at  10-90  degrees,  with  the  major  por* 
tion  of  RF  gomg  out  at  higher  than  50  degrees. 
This  is  important  for  DXing — low-angle  radia- 
tion means  greater  distance  per  skip, 

A  quick  look  at  the  ARRL  Antenna  Hand* 
book  or  similar  source  shows  you  can  obtain 
very  low-angle  radiation  at  a  height  of  only 
^^/2  wavelengths.  This  height  shows  an  inter- 
esting combination  of  major  lobes  at  several 


angles  from  very  low  to  very  high.  The  height 
of  1-1/2  wavelengths  is  only  24  feet  for  10  me- 
ters. In  the  case  of  the  Big  Stick,  this  means 
you  only  have  to  get  the  bottom  of  the  antenna 
up  about  1 6  feet  from  the  ground. 

Installation 

This  is  very  simple.  The  Big  Stick  comes  in  a 
round  cardboard  shipping  tube  and  consists 
of  three  parts  which  you  merely  screw  togeth- 
er. There  is  a  metal  sleeve  at  its  base  which  is 
the  attachment  point  for  mounting  it.  Any  typi* 
cal  TV  hardware  with  two  attach  points  will 
suffice.  Check  with  Radio  Shack;  they  have 
chimney,  vent  pipe.  eave.  and  wall  mounts. 
Generally,  their  hardware  costs  under  $12. 

You  could  also  fabricate  a  mount  and  put  it 
on  a  push-up  tower  This  is  what  I  did,  and  it 
placed  the  feedpoint  more  than  fifty  feet  in  the 
air.  Wind  foad  is  very  tow  for  this  antenna,  so 
I'm  not  loo  worried  about  problems  with 
weather. 

I  recommend  RG-SX  coax,  unless  you  wish 
to  spend  a  few  extra  dollars  for  RG-B  or  RG- 
213.  Personally,  I  use  RG-8X  for  all  my  HF 
feedlines.  tt  is  inexpensive,  and  much  easier 
to  work  with  than  the  big  stuff. 

Be  sure  you  waterproof  the  cable  connec- 
tion at  the  base  of  the  Big  Stick.  For  my  weath- 
er sealing  applications,  I  use  glue  made  for 
fixing  running  shoes.  One  tube,  which  costs 
just  a  few  dollars,  seals  20-30  connections. 

Before  installing  the  Big  Stick,  trim  it  to 
the  correct  length,  as  recommended  by 
Shakespeare,  for  the  frequency  you  plan  to 
operate  on.  The  instruction  sheet  gives  mea- 
surements for  obtaining  resonance  at  various 
locations  within  the 
band.  Use  a  fine- 
toothed  hacksaw 
to  cut  the  antenna. 


Manufacturer's  Specifications 

Model  376-GB  Gold  Band  Big  Stick  IN  Antenna 
cy  Coverage:     27-30  MHz    (adjustable  by  trimming) 

appro  x.  18  feet 

96  MPH,  86  MPH  with  v  radial  icing 

vertical 

7.65  dBi 

5Gfi  coax 

S0239 

internal    (designed  for  broad-band) 

1000  Watts 

Recommended  Height:  m in.  v* -wavelength    (8  fee!} 
Radials:  not  required 


Radiator  Length: 
Maximum  Wind  Load: 
Pofarizatlan; 

Gain: 
Feed  line: 

Connector: 
Matching  Method: 
Power  Rating: 


SWR  Plots 
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The  Big  Stick  antenna  is  protected  to 
14,500  volts  against  direct  contact  with  power 
lines.  It  Is  protected  from  lightning  by  its  DC 
ground, 

Performance 

First,  understand  that  the  Big  Stick  is  an 
omni-directional  antenna.  This  means  that  it 
hears  and  talks  in  all  directions  at  the  same 
time.  If  the  band  is  wide  open,  you  hear  wide 
open  in  all  directions. 

The  first  station  I  worked  was  KL7LFt  on  the 
third  try  in  a  very  heavy  pileup.  He  was  5-9, 
and  gave  me  a  5-7.  Before  the  evening  was 
over,  I  had  worked  everything  I  heard  in  the 
Pacific  area  and  many  US  stations, 

SWR  readings  were  favorable  (see  chart 
below).  Purists  look  to  always  get  the  SWR 
down  to  1 : 1 .  Most  of  the  modern  transceivers* 
however,  can  easily  cope  with  SWR  of  2:1  or 
less  in  normal  operation, 

I  was  pleasantly  surprised  to  find  that  the 
Big  Stick  worked  well  on  15  meters.  The  SWR 
varied  from  1.7:1  at  21-0  MHz  to  2.1:1  at  21 .4 
MHz,  Nice  coverage  I  had  not  planned  on, 

Warranty 

Now  here's  a  twist — a  real  warranty  on  an 
antenna.  The  Big  Stick  is  warranted  for  2 
years  against  manufacturing  defects  in  mate- 
rials or  workmanship.  Of  course,  you  are  re- 
sponsible for  shipping  costs  if  you  need  to 
send  it  to  the  factory.  Bui  now  for  the  zinger 
for  an  additional  $1 0,  you  can  extend  the  war- 
ranty coverage  to  four  years.  This  makes  me 
think  the  Shakespeare  folks  are  proud  and 
sure  of  their  product.  You  just  don't  offer  war- 
ranties on  any  old  thing  that  sits  outside  in  the 
weather  day  after  day  unless  it  really  is  good. 

In  Conclusion 

Yep,  it  works!  I  was  very  satisfied  with  the 
Big  Stick's  overall  performance,  It  is  easy  to 
put  up  and  doesn't  cost  much.  It  might  be  a 
good  antenna  for  portable  use,  also,  as  the 
three  sections  unscrew  and  can  be  carried  in 
the  shipping  tube,  which  is  only  six  feet  long. 

If  you  trim  it  further,  you  should  be  able  to 
peak  the  antenna  for  the  higher  end  of  the  10 
meter  band,  making  it  a  good  performer  for  1 0 
FM. 

I  recommend  the  Big  Stick  to  any  10-meter 
enthusiast  who  can  install  it  at  least  16  feet  in 
the  air  J 
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MULTIFAX 

MF2.2  and  MF3.2  —  Two  New  Weather-Facsimile  Programs 

Both  Programs: 

•  Are  for  the  IBM  PC  and  Compatibles. 

•  Copy  ALL  known  fax  speeds  (HF  and  Satellite). 

•  Record,  Display,  ancf  Print  1280  samples  per  fax  line. 

•  Printer  Copy  in  2  or  4  shades. 

•  ALL  data  may  be  saved  on  disk. 

•  ALL  display  views  may  be  saved  on  disk 

•  Output  to  coior  or  gray-scale  (not  monochrome)  monitors. 

•  Recording  length  depends  upon  computer  memory  (up  to  640K). 

•  include  complete  instruct  tons. 

MF2.2  is  for  the  CQA  computer  system  (320  x  200  pixels)  and  records  in  2  or  4  colors  or  shades. 

MF3.Z  is  for  the  EGA  computer  system  {640  x  350  pixels)  and  records  in  2.  4,  8,  or  16  colors  or 
shades. 

Both  Programs  see  all  recorded  data.  With  MF2.2  this  is  done  with  3  picture  sizes,  full  size.  1/2  size 
(magnified),  and  1/4  size  (magnified)  MF3  2  uses  full  size  and  1/2  size  (magnified). 

Price  $49  for  either  program  ($20  for  previous  MF  buyers),  post  paid  in  US,  Canada,  and  Mexico- 
Add  S3  for  airmarl  elsewhere.  No  credit  cards. 

Request  free  detailed  information. 

Demo  Disk  showing  sample  views,  $2.  post  paid  in  US,  Canada,  and  Mexico.  Add  $1  for  airmail 
elsewhere.  Specify  CGA  or  EGA  disk 

Elmer  W.  Schwittek,  K2LAF 

2347  Coach  House  Lane,  Naples,  FL  33943 

(313)  434-2268 

IBM  registered  trademark  of  IBM  Corp     Multifax  is  registered  trademark  of  E  W.  Scftwittek. 


WEATHER  STAR 

A  Power-Packed  Micro         by  DIG  I TA  R 
Weather  Computer  for  Your  Station . . . 

Reads  Wind  Speed  (MPH/KPH)-  Hi  Gusts  •  Wind  Direction 
Temperature  {Present-Hi-Low)  •  Wind  Chill  •  Scans  All! 


Protect  Your  Antenna  &  Home! 

a  must  \n  every  shack.  New  you  can  scan,,. heavy  Wind  Gist... Wind 

Direction...  Temp  Hi/Uq  and  morel  Get  your  own  computerized  weather 
station  at  an  incredibly  low,  affordable  price, 

The  Mew  Azimuth  Weather  Star  by  Digftar  is  a  high  quality,  power- 
packed  weatner  computer,  just  loaded  wftti  features.  Gives  you  accurate 
weather  data.,  .right  in  your  shack... at  the  touch  of  a  finger.  Created 
with  the  latest  CMOS  micro-chip  technotogy 

You  Get  All  These  Exciting  FUNCTIONS  &  FEATURES  with  the  TW2. . . 

HANDY,  COMPACT  SIZE:  2te rx2^"  x  1te" 
LARGE,  EASY  TD  HEAD  LCD  READOUT  Gives  you  Wind  Speed  ■ 
Records  High  Wind  Gusts  •  Wind  Direction  *  Wind  Chill  factor  • 
Outside  Present  Temperature  (Remote  sen sw  included)  •  Records 
High/Lew  Temperature  *  Reads  in  Fahrenheit,  Cefsius,  Miles/Hour,  or 
KM/Hr  •  Programmable  Scan  I  ■  Operates  on  X  (Batteries  Wot 
Included)  or  PC  with  Optional  adaptor 

Ybur  TW2  SYSTEM  COMES  COMPLETE  WITH  -  TW2  Weather 
Computer  •  Anemometer  &  Wind  Vane  made  of  high  impact,  UV 

resistant  plastic,  with  stainless  bearings  &  shaft  for  years  of  trouble  free 
service  *  40  Feet  of  Cable  lead-in  with  connectors  *  Outside 
Temperature  Sensor  •  &  Mounting  Hardware  • 

And  ti  &  MADE  Iff  AMERICA*  YOUR  SATtSFA  CTION  GUAR  AN  TRQt 

!=   Or  return  m  10  days  for  s  complete  refund! 


Your  SPECIAL 
FREE  BONUS 

Order  TODAY! 


Set  the  famous  Azimuth  World  Ttme  Duat-2one  24-Hour  Station  Ciock 
Displays  Lm*  &  thti  tn  15  Cities/ Zones.  Refai{  Value $29.95 


ACT  NOW!  SEND  TODAY! 


AVAILABLE  OPTIONS: 

•  Stainless  Desk  Stand  (D5K22)  @  S9.95  •  Rechargeable  Ni-Cad 
Battery  Pack(BP3)  @  £7.95  *  40  Ft.  Extension  Gdfitrdh  Cable  (EC4Q) 
@  14,95  {Requires  2)  •  AC  Power  Adaptor  (PS  12)  @  59.95  *  Please 
add  $3.95  for  Shipping  &  Handling  of  TW2.  Far  each  option  add  ROOl 

CREDIT  CARD  ORDERS  ONLY 

CALL  TOLL-FREE  1-800  882-7388  TODAY! 

Other  Service  Call  213473-1332  ^JPP    <mm, 

[9AMtoGPMPST)Ca.  Res.  add  sales  tax.       attUa    W4r 

$?00H/EATHEn  STAR 

11845  W.  Olympic  Bl.  Suite  11QQ  Lire  Angeles,  GA  90064  USA  (Depi.  AS) 


* 


1  TEAR  Limited  WARRANTY  frqm  Manufacturer! 


Multiband  QRV  Dipole/V/Sloper 


ALSO  AVAILABLE  AT  HENRY  RADIO 
&  ALL  HAM  RADIO  OUTLETS! 


CIRCLE  158  ON  READER  SERVICE  CARD 


Ready  to  Use 
Fastest  Tn  stall 
Coax  Feed 
2500  V  Insul 


*•» 


Tough 

Flexible 

Rink-Proof 


Full  Legal  Power 
No  Lossy  Traps 
Low  Xoise 
Never  Corrodes 


QRV-  $49.95 

80- J  0  51  ft  long 

Includes  52  page  Tech  Manual 


Infopack  Si  by  tsfcltsj  mat!. 
Boa  50CK2-&  frovfc  UT  84&J3 


QRV-  $59.95 

1  160*10  ^  102  ft.  long 
fiM  S5  Po&i  &  Handling. 

Antennas  We  st 

mi)  373-8425 


CIRCLE  236  ON  READER  SERVICE  CARD 


CB-TO-10  METERS 


We  specialize  in  GB  radio  modification  pfans  and 
hardware.  Frequency  and  FM  conversion  kits,  repair 
books,  plans,  high-performance  accessories.  Over  12 
years  of  satisfied  customers!  Catalog  $2. 


CBC  INTERNATIONAL 

P,0.  BOX  31 500X,  PHOENIX,  AZ  85046 


CIRCLE  332  ON  READER  SERVICE  CARD 


73  Amateur  Radio  •  February,  1989    27 


Number  9  on  your  Reedback  card 


A  One-Stage  80  Meter 

CW  Transmitter 


Home-Brew  Fun 


by  Mark  A.  Boucher  WB3ELL 


After  your  first  contact  with  a  rig  you've 
built  yourself,  you'll  understand  why 
old-time  hams  make  such  a  fuss  about  the  fun 
they  had  building  their  own  ham  gear  in  the 
old  days.  You  may  be  starting  to  pale  on  your 
several  kilobuck  all-band  transceiver,  but  IT1 
bei  once  \ou  Man  making  contacts  with  this 
80  meter  transceiver,  yoiTU  be  hooked. 

Pve  tried  several  circuit  variations  and 
found  that  this  one  uses  the  fewest  parts  and 
gives  the  best  performance,  Even  better,  if 
anything  ever  docs  go  wrong  with  it,  you'll 
be  able  to  fix  it  yourself.  You  won't  need  a 
modern  laboratory  to  check  microprocessor 
controls. 

The  only  major  problem  with  this 
transceiver  will  be  getting  you  to  shut  up 
about  the  fun  you  Vc  having  with  it  and  to  stop 
driving  your  ham  club  members  bananas. 
You  might  just  talk'ern  into  making  a  club 
project  out  of  it. 

Overview  of  the  8tt  Meter  Transmitter 

During  receive  this  radio  is  basically  an  80 
meter  crystal-controlled  self-excited  direct 
conversion  receiver;  during  transmit  it  is  a 
power  RF  oscillator.  The  weakest  audible 
signal  is(h  1  toO  J  microvolts.  The  power  out 
during  transmit  is  in  the  I  to  3  Watt  range, 
and  runs  on  12  volts  DC. 

The  single  stage  that  this  unit  uses  is  an 
IRF^5 1 1  high  gain  power  MOSFET  (RS  276- 
2072).  I  screwed  two  Caltronks  HS- 109  heat 
sinks  to  the  MOSFET,  after  spreading  ther- 
mally conductive  paste  between  them.  Dur- 
ing receive,  this  stage  acts  as  a  low-level  RF 
oscillator  with  the  RF  coupled  to  a  3-diode 
detector  circuit.  The  audio  output  from  this  is 
amplified  back  through  the  same  power  FET . 
going  through  a  Ik  to  20kO  step-up  trans- 
former to  a  quality  crystal  earphone.  This 
audio  output  configuration  is  far  more  sensi- 
tive than  anything  else  that  I  have  tried. 

During  transmit,  the  receive  section  is 
switched  out  with  the  6-pole  T-R  relay,  and 
the  same  tuned  circuit  is  switched  back  in  to 
become  a  simple  power  oscillator.  This  unit 
also  has  a  single  red/green  Tx/Rx  LED. 

Construction  Details 

During  receive,  the  antenna  (50Q)  is  con- 
nected to  J2  and  switched  from  pins  2-20  of 
the  6-pole  double-throw  TR  relay  through  C7 
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Photo  A.    Ute  completed  DMOS  SO  meter  CW 
transceiver. 


Photo  B.  An  inside  view  of  the  DM  OS  HO  meter 
transceiver. 


to  the  8-tum  tap  of  Tl.  Tl  has  30  turns, 
tapped  at  8.  of  #26 enameled  wire  on  a  T50-2 
toroid,  The  high  side  of  Tl  is  switched  from 
pin  3  to  1 9  during  receive-  From  there  it  goes 
to  C15  to  the  diode  detector  combination 
Dl,2,3.  These  are  standard  germanium  de- 
tector diodes.  The  signal  injection  is  through 
CI 6,  a  2  pF  capacitor,  to  the  junction  of 
crystal  Yl  and  crystal  trimmer  C2.  The  out- 
put of  the  detector  goes  through  the  parallel 
combination  of  RFC1-C14.  This  combina- 
tion provides  audio  coupling  and  the  right 
amount  of  RF  to  cause  an  increase  in  sensitiv- 
ity due  to  regenerative  gain.  This  is  coupled 
through  C5  to  pin  1 3  to  9,  which  goes  directly 
to  the  gate  ofQL 

Q 1  gets  the  right  amount  of  bias  with  R[,a 
megohm  trimpoi.  The  drain  of  Ql  goes  to  pin 
8,  which  is  switched  to  pin  14  during  receive. 


Pin  14  goes  to  the  Ik  ohm  primary  of  audio 
transformer  T2.  The  20k  secondary  goes  to 
the  crystal  earphone  through  C20  to  J4.  Also 
at  this  point  areC17-C18,  which  attenuate  the 
higher  audio  frequencies  for  a  narrower  re- 
ceive bandwidth,  and  D4-D5  that  limit  the 
amount  of  audio  going  to  the  earphone  and 
eliminate  a  severe  transmit -receive  keying 


Crystal  Yl  is  a  general  purpose,  higher 
drive  fundamental  80  meter  crystal  (LC.M. 
p.n.  031080).  This  crystal  is  switched  in  se- 
ries with  the  parallel  combination  of  C2-C19 
during  receive,  C2  is  the  crystal  trimmer  ad- 
justment. The  receiver  is  most  sensitive  when 
the  trimmer  is  at  the  minimum  capacitance 
the  oscillator  will  consistently  start  at.  When 
adjusted  to  this  point,  the  oscillator  frequency 
is  shifted  higher  by  several  hundred  Hertz. 
During  transmit,  this  is  shorted  out  to  give  the 
oscillator  more  power  and  to  provide  the  nec- 
essary sidetone  shift  between  transmit  and 
receive  to  be  able  to  hear  stations  transmitting 
on  your  frequency. 

During  transmit,  the  +  1 2  volt  supply  to  the 
drain  of  Ql  is  switched  from  T2  to  Tl 
through  pins  8  to  16  and  pins  3  to  17.  The 
transmit  antenna  is  connected  from  pins  2  to 
18,  which  then  go  to  C8  and  the  drain  of  Ql  , 
The  high  side  of  Tl,  which  is  already  con- 
nected to  the  drain,  also  has  the  low  side  of 
the  3  transmit  tuning  caps  Cll,  CI 2,  C13 
switched  to  ground  through  pins  10  to  II, 
Also,  during  transmit,  the  source  of  Ql  is 
grounded  through  pins  22  to  L 

This  radio  also  has  a  red/green  transmit/re- 
ceive LED  indicator.  The  + 12  volts  go 
through  two  1 ,2k  resistors  R2  and  R3,  each  to 
the  red  or  green  elements.  During  receive, 
voltage  to  the  red  LED  is  shorted  to  ground 
through  pins  21  to  1.  During  transmit, 
voltage  to  the  green  LED  is  shorted  to  ground 
through  pins  11  to  10,  which  are  isolated 
from  the  transmit  capacitor  ground  line  by 
RFC2,  the  other  330  pH  choke. 

On  the  +12  volt  input  line,  through  J  I,  I 
put  D6,  a  3A,  50  volt  silicon  rectifier  for 
reverse  polarity  protection,  and  from  there  to 
the  power  switch  and  filter  caps  C3,C4. 

The  keyline  comes  in  through  J3.  and 
goes  to  pin  5,  the  minus  side  of  RY1,  the 
TR  relay.  The  other  side,  pin  6,  has 
+  12  volts  on  it.  This  relay  keys  normally 

Continued  on  page  30 
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Number  3?  on  your  Feedback  card 


AM  HELP 


Your  Bulletin  Board 

We  are  happy  to  provide  Ham  Help  listings 
free,  on  a  space-available  basis.  To  make  our 
job  easier  and  to  ensure  that  your  listing  is 
correct,  please  type  or  print  your  request 
clearly  on  a  full  (81£ "  x  11 ")  sheet  of  paper. 
Double-space  and  use  upper-  and 
lowercase  letters  where  appropriate.  Also, 
write  numbers  carefully— a  1,  for  example, 
can  be  read  as  an  lor  an  I,  or a  7 as  a  t  Thanks 
for  your  coopera  tion ; 

Need  schematic,  etc.,  for  Delco  30BCTS1 
from  Sam's  AR-339.  Will  pay  postage  and 
copying  costs. 

Lisle  T.  Hines  K20LA 
11  Meadow  Drive 
Homer  NY  13077 

Wanted;  Manual  and  schematic  for  KLM 
linear  amplifier,  Model  No.  3CM40B.  Will  glad- 
ly  pay  copying  and  mailing  costs, 

Edward  Moiser  N8IOV 
4376  Coolidge  Road 
Coleman  Ml  48618 
I  am  looking  for  the  following  items  (please 
state  price  and/or  condition  in  correspon- 
dence): Two  MRF-455  A  transistors;  MFJ-962, 
-949C,  -941 D,  or  -989  antenna  tuner;  five  7868 
tubes;  10  #12  6-V  lamps  for  Bogen  PA  Amps; 
one  bandswitch  each  for  the  Panasonic  RF 
2800  receiver  #RSR  98W  or  equivalent;  one 
printer  and  disk  drive  for  the  Tandy  Color 
Computer  II  Model  26-3127;  and  one  Z-80/ 
CPM  and  Modem  Board  for  the  Apple  Me  Pro 
System, 

Mike  Adams 
Haney  Vo-Tech  Center 

3016Hwy77 
Panama  City  FL  32405 

Pm  looking  for  manuals  and/or  schematics 
for  a  Heath  kit  model  GR-91  receiver.  Til  gladly 
pay  for  any  costs  incurred. 

Darrel  L.  Daley  KL7DN 

Radio  Free  Vermont 

P.O.  Box  445 

Putney  VT  05346 

Does  anyone  know  where  1  might  purchase 
a  new  or  used  TK-1/BC-1  memory  backup 
power  supply  for  my  Kenwood  TR-780G?  It  is  a 
small  AC  adapter  that  plugs  into  a  wall  outlet 
and  retains  the  memory  frequencies  in  the 
TR-7800.  Thank  you. 

Michael  A*  Horn 

516  Union  Place 

Fremont  OH  43420 

I  would  like  to  hear  from  anyone  who  uses 
the  Tandy  Model  100  and  200  for  amateur 
radio,  I  am  interested  in  any  programs,  espe- 
cially satellite  tracking. 

Scott  Harvey  KA7FVV 

2517N.Calispel 

Spokane  WA  99205 
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Data: 
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FOR  IBM  PC/XT/AT  PS/2  &  CTPATIBLES   *  $89,95  - 

r^utomti ticaly~iii scrl s  into  log:   Compi/lef  DATE  /  TM     Ir&rtsctiver  ^REOl-tNCY  /  MODE  (currenl  Kenwood  and  Icom  rricdete). 
lb  tolh  n  Logging  sjttJ  a  Teiminal  program   ■  No  olher  ^oflwciff  needed        |  Interfaces  wlti  Kanlronics  KW.  and  At  A  PK-23? 
I  Works  with  a  Mouse  and  /or  Functign  Keys    ■  Fost  and  eosy  control  of  Tenningl  Uniis  ond  Data  Enfry, 
i Conlesl  Wcnte  ond  guto  siring  replacement   I  ExtremeV  fast  Voice  w  digital  mode  e&chartge-s, 
I  Automatic  Dup  checking       I  Search  /  pr-in!  by  Cdl,  Counlry,  Ficrj.  OSL  info,  etc,  ■  QSl  lob-el  printing 

■  LeEs  you  run  olher  programs  (or  access  DOS}  white  slaying  resident  in  memory  oSong  with  your  Mo. 
I  Allows  for  enampfe.  togging  urtitle  sTmulloneousry  connected  lo  a  pocket  mail  box  pnd    down-  boding  messages  in  Id  d  cap  lure  tile. 


An  Extremely  useful  program!   Mosl  Aries- 1  Users  "fire  up"  111 e  program  whenever  Ihey  are  in  the  shock.  Whelher  operoling  Voice 
AVTCf?h  Pockel  Of  cny  other  mode,  you  wiB  enjoy  having  your  log  available  on  screen  sirriulloTiectJsty  with  your  Terminal 
Unil  pnd  access  to  your  other  ham  software  jusl  a  keypress  owoy. 


VISA 


■  Our  10th  Ifear  of  delivering  Qu&lily  Software  Ld  the  IriEenwlionul  market  -  -  ites:Li:rl'gnt 


siTCf 

PQ  Box   1067  -  Vestal,   MY   13851   -   f 607- 748-9028) 


CIRCLE  33S  ON  READER  SERVICE  CARD 


Next  Day 


AntennasWest 

(801)   373*8425 


Ca/f  Today 
^-  Hi*  JSftyi 
100 
200 
404 
500 
1000 


/ta^'bon 


.fvi  "d- Co/or 
.4ssorimmt 


Xn-xrDay 

S29.95 

S39.45 

$49.91 

$54.95 

$99.95 


2nd  Dax    AS/IP 
£24.9?"  SI 9.95 


S3  4, 9  5 
S44.9J 
S49,95 
$89.95 


$29.95 

$44,95 
579.95 


A31  orders  ppJ  JiJ  4a]f  Jir  '  pri-_iric,  mail. 
Fijrov^mc eM  jir  d<liv*ry  jJJ  S10, 

Box  506G,  Priivix  UT  %4e05 


CIRCLE  89  ON  READER  SERVICE  CARD 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,1 14+  Hams,  via  your  computer 
$2995  per  year  —  unlimited  use! 

BUCKMASTER  PUBLISHING 

Mineral.  Virginia  231 17 
703:  894-5777         800;  282-5628 


CIRCLE  150  ON  READER  SERVICE  CARD 


£■ 


UtcKit^SRX  Loop,  &  Dipole  Kits 


Fast  &  Eai>  to  Build 

*  E\  ery Thing  included 

*  Failsafe  visual  ift£[ru4:ion& 

*  No  measuring,1'  cutting 

*  Finish  artlenna  in  miiuiies 

Qualicv  Cdtrippiirnts 

■  pm^>tJ)«rfd  AmphejK'l  PL  259 
m     KintpewfSyperftexvjtire 

■  Fully  insula [<? J.  vt"x  s4aEeJ, 
n<worrode,  fow  n^i**  J^feicn 

Fasten  Antennas  In  the  Wrs|| 

AntennasWest 


* 


m.95 


y^ss 


■Fu]lS^G5RS' 

JijV'k  ovtngc  *<0-I0 

•Hs.1fSiz*G5RVr 
■Quarter  Size  G5KVr 

■  Marconi  AJ^prer  tui       5  49? 
1  Antenna  La unchfF  kit    SI 495 

■  200  Daeron  :?C^  lin«   S1L95 
*  Lo*pd,  difohs.  t«4dlin<s.  etc. 

Add  55  Shipping  &  H^ndlin^ 
CitaUt  Si  b\  ]sl  t|a*s  mail 


j8Ql>    373-8425        Box  5006:-S.  Provo.  fl  -  1605 

CIRCLE  302  ON  READER  SERVICE  CARD 
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25^1."  80«-20-15-m«snac*-i.a»«fdip*le-&pecity  L.'S'-tlDS 

5SD4"  HJ40-2O-15H  6p*t*-S&te»  dlpOlflip*Ci|)f  L  46-193 

•9-haftdn  wltii  ititfenmjchtng-fiBQB  tarww. 


SIK-fi|i.1 

95-566  ppd 

S79ppd 

I1?5ppd 

.57"-*  106  ppd 

&TS  96 ppd 


&ASC  far  catatogiw  drf  30  dhpOli»n  ■top€I*.  Idd  sp»CP-«*»»rjg.  unique  prtsnnit 


312-3^4-^41* 


W9JNN    ANTENNAS 


SAVE 
TIME 

and 

MONEY 

with 

THE 
HAZER 


Bring  things  down  for 
safety  and  convenience. 

Nev-er  climb  your  tower  again  with  this  elevator  system.  An- 
tennas atrd  rotator  mount  on  HAZER,  complete  system  I  rams- 
tower  In  vertical  uprigh!  posllton,  Safety  lock  sysiem  op- 
erates  wh  Me  ral  si  ng  or  I  owe  ri  ng.  N  eva  r  c  an  tall. 

Complete  kit  includes  winch,  10O  ft.  of  cable,  hardware  and 

instructions.  For  flc-hn  20 and  25 Glowers. 

Hazeri-Heavy  duty  alum.  12  sq.  M-  ioad  S297.QOp|>4- 

Hazer  3-Stanrfard  al  u  m.  a  sq.  ft .  I  oad  $2 1 3.00  ppd. 

H  ftier  4-H  eav/  gal  v  st  eel  1 6  so .  f t  load  $276\00  ppd, 

NEW  for  ROHN  45  and  55 Towers 

Heuer  B-Heavyduty  gaiv.  steet  16  sq.  fl.  load  CALL 

Ball  Thrusl  Bearing  TB-25  for  any  of  above  $64.50  ppd. 

Send  for  tree  details  of  aluminum  lowers  specifically 
anglneerad  for  use  with  the  Hazer,  Two  SJ±e&;  M-13  (13 "  rtide'i 
and  M-  IS  (18  "wide).  All  boiled  construction,  no  welds.  Easy  to 
Ins  lair  hinge  base,  walk  up  ejection.  Complete  tower  UPS  or 
airfreight  shlppnble.  Pre  assembled  or  kit  form. 

Satisfaction  guaranteed.  Call  today  and  charge  to  Visa, 
MasterCard  of  mail  check  or  money  order. 


GLEN  MARTIN  ENGINEERING  INC. 

Rte  3,  Box  322 

BoorwiHe,  MO  65233 

(81 8)  882-2734     FAX  616  882-7200 
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Continued  from  page  28 

with  either  a  hard  or  an  electronic  keyer. 

I  mounted  the  parts  on  top  of  a  Radio  Shack 
276- 16B  printed  circuit  board,  and  soldered 
wire  junipers  between  the  different  compo- 
nents an  the  bottom  of  the  PC  board,  The 
bottom  is  quite  a  mess!  It  is  also  important  to 
keep  the  crystal  leads  as  short  as  possible,  or 
to  mount  the  crystal  on  the  board  itself,  as 
with  longer  leads.  The  crystal  has  lower  RF 
drive  going  to  it,  and  a  tendency  not  to  start.  I 
found  this  out  when  I  mounted  the  crystal  on 
the  front  panel. 

Tuning  the  80  Meter  Transmitter 

As  for  tuning  the  unit  up,  make  sore  that  the 
crystal  oscillator  is  running.  The  best  way  is 
by  listening  to  it  on  another  80  meter  receiv- 
er. You  would  want  to  make  sure  that  the 
crystal  trimmer  capacitor  is  tightened  down 
all  the  way,  at  maximum  capacitance,  and 
then  adjust  the  1  megohm  trimpot  Rl  to  the 
point  where  the  crystal  oscillates,  which 
should  be  about  mid-range.  Then  put  an  RF 
signal  generator  in  on  the  antenna  input.  Or 
you  could  hook  the  antenna  up  to  it  and  run  a 
different  80  meter  transmitter  into  a  dummy 
load  as  a  signal  source.  You  then  adjust  re- 
ceive tuning  trimmer  CI ,  a  600  pF  trimmer, 
for  a  peak  in  the  audio  tone  in  the  earphone .  If 
you  do  not  get  a  peak  you  may  have  to  in- 
crease or  decrease  the  value  of  C 10,  a  150  pF 
fixed  cap. 

When  you  have  a  peak,  the  next  step  is  to 
adjust  the  crystal  trimmer  C2  for  the  least 
capacitance  that  the  oscillator  will  consistent- 
ly run  at.  You  may  have  to  readjust  Rl  slight- 
ly to  do  this,  The  next  step  is  to  hook  this  up  to 
a  wattmeter,  preferably  with  a  dummy  load 
on  it.  I  have  a  Heathkk  HM-9  QRP  wattmeter 
and  an  HFT-9  antenna  tuner  that  work  fine 
with  this  unit.  Now,  with  the  unit  keyed,  it 
should  read  about  1  -5  Watts  out  during  trans- 
mit, You  should,  of  course,  listen  to  the 
transmitter  with  an  80  meter  receiver  to  make 
sure  that  the  keying  is  clean.  If  the  oscillator 
starts  a  little  too  slowly  during  transmit,  read- 
justing Rl  slightly  should  take  care  of  it. 

Transmitting 

Next,  hook  it  up  to  the  antenna  and  try 
transmitting.  If  you  have  a  high  SWR,  Ql 
will  get  quite  warm.  When  this  happens,  the 
gain  drops  slightly.  During  receive  this  could 
cause  the  oscillator  to  cut  out.  You  might 
have  to  increase  the  crystal  trimmer  C2  ca- 
pacitance or  change  Rl  slightly  to  make  this 
work  correctly.  So  initially,  there  is  a  kind  of 
balancing  act  between  these  controls,  but 
when  adjusted  correctly  it  is  sensitive,  stable, 
and  has  enough  power  out  to  make  more  than 
local  contacts. 

If  you  have  a  frequency  counter,  you  might 
want  to  make  sure  that  the  output  during 
transmit  is  on  80  meters.  If  you  use  a  cheap, 
low-drive  crystal,  such  as  a  3579  kHz  TV, 
you  could  have  40  meter  and  higher  harmon- 
ics during  transmit,  due  to  the  high  gain  of 
Q 1 .  You  may  have  to  add  an  80  meter  band- 
pass Filter  at  the  antenna,  but  with  the  ICM 
crystal,  and  the  right  values  of  switched-in 
parallel  tuning  capacitors  CM,  12,  and  13, 
this  is  not  a  problem  for  me. 
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Figure  I.  Schematic  of  the  WE3ELL DM  OS  SO meter  CW transceiver. 


Operating  the  80  Meter  Transmitter 

For  actual  operation,  I  have  a  66-foot,  low 
long- wire,  grounded  only  by  water,  But  I 


have,  even  during  daytime*  contacted 
KA3CKS,  a  cousin  of  mine  who  lives  12 
miles  south  of  here.  He  has  a  similar  antenna, 
and  a  typical  100  Watt  output  transceiver.  At 


Parts  List 

1  Stage  80  Meter  CW  Transceiver 

Symbol 

Supplier 

Part  No. 

Description 

Q1 

Radio  Shack 

276-2072 

[RF-511     N-Channel     Power 

MOSFET 

LED1 

Radio  Shack 

276-025 

Red/Green  LED 

D1,2,3 

Radio  Shack 

276-1123 

Germanium  Detector  Diodes 

04,5 

Radio  Shack 

276-1101 

1AP50V  Silicon  Rectifiers 

D6 

Radio  Shack 

276-1144 

3Ak  50  V  Silicon  Rectifiers 

RYt 

Aromat  Corp. 

NL6EX-DC5V 

6PDTTR  Relay 

Y1 

Intl.  Crystal 

031 080 

80  M  Experimenters'  Crystal 

XEAR1 

Philmore 

747 

Crystal  Earphone 

T1 

Amidon  Assoc. 

T50-2 

Toroid 

T2 

Calectro 

D1-719 

1  k/20k  Audio  Transformer 

RFC1,2 

J  W  Miller 

9230-80 

330  ph  RF  Choke 

R1 

JIMPAK 

840P1  Meg 

1  Megohm,  Vz  Watt  PC  Pot 

C1 

Calectro 

At -249 

600  pF  Compression  Trimmer 

C2 

Calectro 

A1-246 

40  pF  Compression  Trimmer 

C3 

Panasonic 

A1CV100 

10  pF,  1 00  V  Electrolytic  Cap. 

04,5,6,8 

,9,20      Panasonic 

21  CM  100 

0 J  Mt  1 00  V  Cap, 

C7 

Panasonic 

21CM010 

O.OIpF,  100  V  Cap, 

C13,15,1 

7,18     Panasonic 

21CM001 

0.001^1,1 00  V  Cap. 

C12 

Elmenco 

DM10-391J 

390  pF  Cap, 

C11 

Elmenco 

DM  10-301 J 

300  pF  Cap. 

C10 

Eimenco 

DM10-151J 

ISO  pF  Cap. 

C14 

Elmenco 

DM  10-300  J 

30  pF  Cap, 

C19 

Bmenco 

DM  10-200  J 

20  pF  Cap. 

>        C16 

Elmenco 

DMICM320D 

2pFCap> 

SW1 

Radio  Shack 

275-625 

Micro  Power  Switch 

Ji,2,3 

Radio  Shack 

274-376 

Phono Jacks 

M 

Radio  Shack 

276-24B 

Mini  Phone  Jack 

YS1 

Steatite 

33302 

Crystal  Socket 

HS1.2 

Caltronics 

HS-109 

Crystal  Heat  sinks 

PCB 

Radio  Shack 

276-168 

Printed  Circuit  Board 

CASE 

Ten-Tec 

TG-24 

Enclosure 

night*  there  is  rarely  a  lack  of  signals  in  the  80 
meter  Novice  band.  The  crystal  I  have  at  the 
moment  is  3725  kHz,  but  I  would  recommend 
getting  a  3710  kHz,  because  that  is  the  QRP 
frequency  and,  at  3725  and  above,  there  are 
Canadian  SSB  stations  that  cause  interfer- 
ence. 

The  other  80  meter  QRP  frequencies  are 
3560  and  3535  kHz,  but  I  rarely  hear  much 
activity  on  those  frequencies  with  this  radio.  I 
have  made  contacts  on  the  Novice  band  at 
nightt  when  QRM  happened  to  be  at  a  lull  at 
3725,  with  local  signals  being  loud  and  weak- 
er signals  coming  from  stations  further  away. 
With  this  radio  I  could  not  make  any  more 
contacts  on  3725  than  with  my  Ten-Tec  Arg-* 
onaut  using  the  antenna  I  have,  even  though  it 
is  a  vastly  better  radio. 


One  of  the  possible  improvements  to  this 
radio  would  be  to  add  a  varicap  in  place  of  the 
crystal  trimmer.  You  could  give  a  crystal 
high  drive  to  start  it  switching  from  transmit 
to  receive,  then  reduce  the  drive  by  cutting 
back  on  the  capacitance  to  the  point  of  just 
oscillating.  Also,  low  drive  crystals  might 
work  with  this  and  series  resistance  to  the 
crystal.  With  this,  the  radio  could  work  better 
on  24  volts,  where  now  it  has  a  reduction  in 
gain  instead  of  an  increase. 

You  do  not  have  to  use  the  6-pole  double- 
throw  TR  relay.  You  could,  of  course,  use  a 
front  panel  4-pole  double-throw  switch .  and  a 
2-pole  TR  relay  as  long  as  you  put  the  relay 
on  the  source-to-ground  contacts,  pins  1,21, 
22  and  10,  II,  12.  Or  you  could  have  three 
2-pole.  double-throw  DIP  relays  hooked 


As  for  tuning  the  unit  up,  make  sure  that  the 
crystal  oscillator  is  running. " 


Personally,  I  am  quite  poor  at  copying  CW , 
but  the  furthest  contacts  were  in  the  200-mile 
plus  range,  I  had  to  struggle  to  pass  my  13 
wpm  code  test  12  years  ago,  but  I  still  enjoy 
listening  to  CW  and  trying  to  make  an  occa- 
sional contact.  I  mainly  enjoy  low-band  HF 
phone  contacts. 

Since  this  radio  has  a  direct  conversion 
receiver  with  a  high  gain  audio  amplifier,  it 
will  require  either  a  batten  with  +12  volt 
supply,  or  a  properly  filtered  supply  to  elimi- 
nate direct  conversion  common-mode  hum. 
The  Ten-Tec  supply  I  have  now  works  per- 
fectly well  as  is.  with  absolutely  no  hum 
whatsoever.  Any  recent  ARRL  Handbook 
shows  the  circuitry  required  to  stop  this  hum. 

Problems  and  Possibilities 

Now  for  a  few  of  the  radio's  inherent  prob- 
lems. First,  I  was  quite  surprised  when  I 
hooked  this  radio  up  to  two  different  RF 
signal  generators  and  found  that  the  weakest 
audible  signal  was  actually  0, 1  microvolts. 
From  the  volume  of  received  signals.  I  per- 
sonal! v  thought  it  would  be  in  the  10  micro- 
volt  range.  That  is,  the  receiver  is  fairly  sen- 
sitive, but  the  actual  volume  is  on  the  low 
side,  unless  you  are  receiving  stronger  sig- 
nals. AKo,  since  this  has  an  unbalanced  diode 
detector  circuit,  it  radiates  a  low-level  oscil- 
lator on  the  antenna  during  receive,  and  does 
a  great  job  of  detecting  AM  signals.  What  this 
means  is  that  while  you  can  hear  the  CW 
signal  you  are  trying  to  copy,  you  will  also 
hear  any  strong  local  75  meter  SSB,  and  any 
strong  local  or  foreign  AM  short-wave 
broadcasts. 

On  40  meters  and  higher  at  night,  this  radio 
is  totally  saturated  with  AM  short-wave  BCI . 
Because  this  radio  has  a  fairly  low  volume  to 
begin  with,  any  selective  audio  filter  causes 
too  much  of  a  decrease  in  volume.  The  same 
thing  occurs  when  putting  a  balanced  diode 
detector  on  the  front  end  of  this  receiver:  too 
much  of  a  loss  in  volume,  so  the  oscillator  is 
stuck  with  some  antenna  radiation  during  re- 
ceive. 


together.  Another  solution  would  be  to  use  a 
4-pole  front  panel  TR  switch,  switching  the 
right  bias  in  to  the  gate  of  Ql  with  the  key 
down, 

1  have  spent  a  lot  of  time  trying  to  make 
simple  improvements  on  this  radio  by  adding 
additional  stages.  I  had  a  dual -gate  MOSFET 
mixer  in  place  of  the  diode  detectors.  It  had  a 
slightly  higher  gain  and  a  greatly  reduced 
tendency  to  pick  up  unwanted  AM  BCI,  but  it 
stUJ  had  the  other  drawbacks  of  the  original 
radio.  I  also  tried  using  the  dual-gate  MOS- 
FET as  a  self-oscillating  mixer,  and  the  IRF- 
511  as  the  audio  output.  This  had  a  substan- 
tially higher  gain,  but  it  had  problems  causing 
strong  receive  signals  to  cut  off  the  oscillator, 
creating  a  squeaL 

The  Solutions 

The  combination  that  ended  up  working 
the  best  was  a  dual -gate  MOSFET  mixer, 
an  IRF-51 1  oscillator/audio  preamp,  and  an 
1RF-511  audio  output.  During  transmit. 
they  easily  switched  to  I  RF-5I 1  as  a  power 
oscillator,  and  the  audio  output  to  a  sideione 
generator.  This,  of  course,  was  a  lot  more 
sensitive.  The  signals  on  the  low  end  of  40 
meters  at  night  were  quite  loud,  only 
occasionally  being  wiped  out  by  AM  BCI, 
because  there  was  enough  audio  output  to 
use  a  CW  audio  filter.  Still,  signals  on  40 
meters  daytime  were  rather  weak.  So  these 
radios  worked,  but  they  still  had  the  major 
inherent  problem  of  being  single  frequency 
crystal -controlled  direct  conversion  receiv- 
ers. Using  a  sharp  enough  audio  fitter  to  cut 
down  on  interference,  you  could  not  tune  the 
signals  to  a  peak  because  there  was  no  VFO, 
and  a  VCXO  on  80  or  40  meters  is  really  no 
good. 

Originally,  I  had  planned  to  sell  this  idea, 
or  to  sell  these  radios  as  kits.  But  given  the 
inherent  problems  these  CW  transceivers 
have,  1  decided  to  make  the  lowband  voice 
transceiver  kit  that  I  had  started  before  I  be- 
gan playing  around  with  this.  If  you  decide  to 
make  this  radio,  have  fun  with  it! 


CALL  FOR  ORDERS 

1  (800)231-3057 

1-713-520-7300  OR  1-713-520-0550 
TEXAS  ORDERS  CALL  COLLECT 
FAX  1-713  771-7759 

ALL  ITEMS  ARE  GUARANTEED  OR 
SALES  PRICE  REFUNDED 

New  Icom  LC  ?S  1  T  redes  wanted 

Kenwood  TH2 15A,  THZ5AT Trade  in  your  aid  HT 

New  Kenwood  TMG21  A,  144^220  MHz  FM  Calf 


New  Kenwood  TM  72  \  A ,  mob-ie 
ICOM2BHTTM 


IC  781 

loom  761 

Shure444D 

HEM  &M  10  Boom  Mifce.  wired  8  pwi 

HElLHMSDest  M*e 

NYE  MB5A  Tunei 

Alpha  Darta  Tra/tstt  ap  HV 

CSlPrrvalePaitcMV 

Ameco  FT  3  Pre  Amp 

Larsen  2-meter  on  glass 
Anteco2M  5/B.  Mag  Mount  Comp 
Van  Gordon  G5RV 
Valor  ABSmoWe 
Thousands  dt  panel  meters 


Call 

2300  00 
56  95 
69.0G 
6200 
569.00 
33  OG 

9900 
4935 
00 
44  00 
7900 

3  95  up  CALL 
195 


50  00 

2  20 

3  00 

19.95 

1.50 

3.50 

....3.50 

1.00 

each  40 

Call 

20  00 

each  125  00 


Aerovo*  1000  pf/500  V  feedthmogh  caps 
Transformer  120  VPn  ,1050  vn A  (Sec  riBWire) 
100  mfdMSGV  Axial  Cap 

120  mfd/450V  Axial  Cap    . 
Arista  SWH  Bridge  3  30  MHz 

631 SP-PL259  Siivofpdale  (Amphenol) 

82-61  N  Male  (Amphenol)  

82-202- 10O6N  Mala  (99 13) 

Double  Female  UHF 

UG176R6BX 

Receding  Lubes  50-90%  oH  ks|  pr-ce 

Baniec  Boom  Mike/Headset  (fits  ICOM) 

Bonn  5A  25G  67  {67  inside  arm) 

USED  EQUIPMENT 

Al  equpmem  used,  dean  with  90  day  warranty  and  30 
day  trial  Stx  months  lull  trade  against  new  equprnent  Sate 
price  refunded  t  noi  fatafed 

Cat  for  Latest  used  gear 
<80Q)  231-3057 

Don's  Corner: 

Have  you  t ned  the  new    Delia  Loop"  Antenna0 

I  have  and  «t  works  q»eai' 

Contact  Delia  Loop  Antenna 

PO  Box  8063 

New  Fair  field,  GT  06812 
See CQ  June  68  Review 

GNU  PROD 

TE  Systems  2  m  Amp  30- 1 60  watts  GaAs  tot  .$229.00 

POLICIES 

Minimurn order  £10.00.  Mastercard.  VISA  cirC  0  D  All  prices 
FOB  Houston ,  e*cepi  as  noted .  Pnces  subject  to  change  without 
notce  Items  subied  to  prior  sale  Call  anytime  lo  check  the  status 
of  your  order  Texas  residents  add  sales  tax  AH  items  luli  fac- 
tory warranty  plus  Madtson  warranty 
Bird  and  Beiden  products  in  slock.  Call  today. 


Mil 


Electronics  Supply 

3621  FANNIN 
HOUSTON.  TEXAS  77004 


VISA 


CIRCLE  25  ON  READER  SERVICE  CARD 

73  Amateur  Radio  •  February,  1989    31 


SYMBOL  OF  ENGINEERING  INTEGRITY,  .  .QUALITY 
WORKMANSHIP.  .  .RELIABLE  LONG-LIFE  PERFORMANCE 


AL-80A  LINEAR  AMPLIFIER 

The  AL8QA  will  provide  a  signal  output  that  is  within  1/2  "S"  unit 
of  the  signal  output  of  the  most  expensive  amplifier  on  the 
market— and  at  much  lower  cost 

The  Ameritron  AL-60A  combir>e$  toe  ecoromical  3-500Z  with  a 
heavy  duty  tank  circuit  to  achieve  nearly  70%  efficiency  from  160 
to  15  meters  It  has  wide  frequency  coverage  for  MARS  and  other 
authorized  services  Typical  drive  is  65  watts  to  give  over  lOOO  watts 
PEP  SSB  and  850  watts  CW  RF  output  A  new  PR  output  circuit  for 
80  and  160  gives  full  band  coverage  and  exceptionally  smooth 
tuning 

Size;  15% "D.  x  14"W  x  8"H.  Wgt  52  lbs. 


AL-1200  LINEAR  AMPLIFIER 

3CX1200  TUBE 

Full  legal  output  with  lOO  watts  drive 

AL  1500  LINEAR  AMPLIFIER 

6877  TUBE 

Full  legal  output  with  65  watts  dnve 

The  cooling  system  in  both  amplifiers  keeps  *he 
tube  safely  below  the  manufacturers  ratings  even 
when  operating  at  1500  watts  output  with  a  steady 
carrier.  The  friament  supply  has  inrush  current  hmting 
to  insure  maxima  tube  iife 

Stze  WD  x  irw  %  KTH  Wgt  77  lbs 


AL-84 

LINEAR 

AMPLIFIER 


The  Ameritron  AL-84  is  an  economical  amplifier  ustng  four 
6M J6  tubes  to  develop  400  watts  output  on  C W  and  600 
watts  PEP  on  SSB  from  160  through  15  meters  Drive  required 
is  70  w  typical  lOO  w  max  fhe  passive  input  network 
presents  a  low  SWR  input  to  the  exciter  Power  input  is  9O0 
watts  The  AL-64  is  an  excellent  back-up.  portable  or 
beginner's  amplifier 


Sue  1V/2  W  x  6  H-  x  12ft  D  Wgt  24  lbs 


ATR-15  TUNER 

The  Ameritron  ATR-15  is  a 
1500  watt  "T"  network  tuner 
that  covers  1.8  through  30  MHz 
in  10  dedicated  bands  Handles 
full  legal  power  on  all  amateur 
bands  above  18  MHz 


Five  outputs  are  selected  from  a  heavy  duty  antenna  swftch 
allowing  the  rapid  choce  of  three  coaxial  lines,  one  single 
terminal  feed  or  a  balanced  output  An  interna!  balun  pro- 
vides 11  or  41  ratios  (user  selectable)  on  the  balanced  output 
terminals 

A  peak  reading  wattmeter  and  SWR  bridge  is  standard  in  the 
ATR-15  tt  accurately  reads  envelope  powers  up  to  2KW 

Size  6"H  x  13'/rw  x  16"D  Wgt  14  lbs 


RCS-4 

FOR  CONVENIENT 

INSTALLATION 

No  control  cable  required 
Selects  one  of  four  antennas 
VSWR:  under  1.1  to  1  from  18  to 
30  MHz 

Impedance:  50  ohms 
Power  capability:  1500  watts 
overage,  2500  watts  PFP 
maximum 


Remote  COAX  Switches 


RCS-BV 

FOR  SPECIAL 

APPLICATIONS 

Selects  up  to  five  antennas. 

Loss  at  ISO  MHz:  less  than  1  dB 

VSWR:  under  1.2  to  1  DC  to  250 

MHz. 

Impedance:  50  ohms. 

Power  capability:  5  kW  below 

30  MHz,  1  kW  at  150  MHz. 


Available  at  vour  dealer.  Send  for  a  catalog  of  the  complete  AMERITRON  line, 


2375  Dorr  Street  •  Toledo,  OH  43607 
For  more  information:  (601)  323-9715  •  Technical  inquiries:  (419)  531-3024 
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by  Marc  Stern  N1BLH 


TheHam-10 
Antenna 

Your  ticket  to  mobile  10  meter  fun 


American  Antennas 

1 500  Executive  Dr. 

Elgin,  IL60t23 

(800)  323*6768 

Place  Class:  $50 


American  Antennas  has  been  manufac- 
turing antennas  for  both  ham  and  CB 
markets  for  the  last  decade,  its  first  ham  an- 
tenna was  a  quarter-wave  2  meter  spike,  de- 
signed for  the  K-40  mount.  The  greatly  in- 
creased activity  on  10  meters,  due  to  Novice 
Enhancement,  prompted  this  manufacturer  to 
market  a  10  meter  version  of  their  K-40  CB 
mobile  whip.  The  only  difference  (besides  the 
logo)  is  that  its  radiator  is  about  six  inches 
shorter  than  that  of  the  11  meter  version. 

The  base  loading  coil  is  uniquely  shaped, 
having  a  wide  barrel-like  enclosure  for  the  coil 
with  a  top  that  tapers  to  the  radiator.  The  body 
and  top  are  made  of  high-impact  plastic,  whife 
the  antenna  seat  is  made  of  stainless  steel. 
The  radiator  inserts  into  the  mount,  with  set 
screws  to  adjust  the  fength. 

The  base  coil  has  a  quick  disconnect  fea- 
ture. Made  with  a  bayonet-style  mounting 
mechanism,  the  Ham-1 0Js  body  has  a  small 
lip  on  the  bottom,  Inside  this  part  you  will  find 
the  bayonet  plate.  Simply  attach  the  mount  to 
its  base  and  make  a  one-quarter  turn  to  the 
right,  and  the  Ham-1 0  securely  locks  home.  At 
this  point,  the  antenna  is  ready  to  use. 

An  interesting  sidepoint  about  the  anten- 
na's trunk  fip  base  is  its  flexibility.  A  low-profite 
base,  ft  has  more  than  thirty  degrees  of  tilt 
from  vertical  in  a  360-degree  arc.  You  should 
be  able  to  mount  it  on  just  about  any  angle  you 
can  think  of  on  your  car.  For  example,  our 
Ford  Taurus  has  an  interesting  curl  on  the 
trunk  lip,  but  I  was  able  to  flush  mount  the 
Ham-1 0  and  position  the  radiator  vertically. 

I  found  it  a  lot  easier  to  work  with  this  base 
than  several  other  antennas  I  have  tried. 
About  the  biggest  difficulty  in  setting  the 
antenna  up  is  the  angle. 

Setting  !er  Up 

To  set  up  the  antenna,  I  first  had  to  loosen  a 
set  screw  in  the  base,  This  allows  the  mount  to 
float  freely  in  its  arc.  The  second  step  \s  in- 
stalling the  mount  loosely  on  the  trunk  lip  so 
that  you  can  find  the  correct  angle.  And,  when 
this  is  done,  the  next  step  is  marking  and 
removing  the  mount  and  positioning  the  base 
so  that  it  is  at  the  correct  angle,  In  practice,  I 
found  it  required  a  couple  of  tries  before  every- 
thing lined  up  correctly.  In  fact,  once  I  did  it,  it 
was  easy  to  repeat  the  process  when  I  moved 


Dave  Hallow  KB9BDt  designer  of  the  Ham-  10t 
with  his  product  mounted  on  his  oar. 


the  mount.  However,  until  I  was  familiar  with 
the  procedure,  I  thought  I'd  need  as  many 
arms  as  an  octopus.  Yet  once  the  set  screw  is 
down  and  tight,  you  don 't  have  to  thi  nk  about  it 
anymore. 

Easy  TX  Line  Routing 

The  antenna  is  actually  designed  with  ease 
of  installation  in  mind.  For  example,  most  an- 
tennas come  with  PL-259  connectors  in- 
stalled. This  makes  it  a  bear,  sometimes,  get- 
ting the  cable  through  small  holes  in 
bulkheads.  Recalf  skinning  your  knuckles 
while  trying  to  snake  a  piece  of  RG-58  through 
a  bulkhead  hole,  containing  what  seem  to  be 
several  dozen  stiff  wires,  all  bent  on  keeping 
you  from  achieving  your  aim?  The  Ham-10 
has  what  seems  to  be  a  variation  of  an  F-style 
connector  in  the  end.  Threaded,  you  insert  it 
into  the  bottom  of  the  PL-259,  after  you  have 
snaked  the  cable  through  whatever  bulkhead 
holes  to  get  the  coax  into  the  passenger  com- 
partment. It  makes  it  easier  to  snake  the  cable 
under  moldings,  making  the  cable  Installation 
neat  and  out  of  sight 

As  was  noted  earlier,  the  matching  coil  is  a 
large,  barrel  affair  that  sits  beneath  the  radia- 
tor. The  literature  states  that  the  the  coil  and 
its  housing  are  manufactured,  rather  than 
handmade  or  turned, 

I've  had  an  1 1  meter  coiJ  for  about  a  decade, 
and  it  seems  to  work  the  few  times  a  year  I 
throw  that  particular  radio  and  antenna  combi- 
nation into  the  car. 

Off  The  Ball 

The  radiator  is  somewhat  a  departure  from 


the  norm.  Rather  than  using  a  corona  dis- 
charge ball  or  device  at  the  tip,  as  do  most 
other  antenna  manufacturers,  American  An- 
tenna relies  on  a  thick  radiator.  It  is  roughly  xh " 
in  diameter,  with  a  rounded  tip. 

Tuning 

Tuning  was  handled  via  a  set  screw  and  a 
wrench.  The  instructions  advised  inserting  the 
radiator  so  it  touched  the  bottom  of  the  mount, 
and  then  backing  it  out  about  Va"  .  I  did  that, 
and  the  rig  I  used,  a  Clear  Channel  AR-3500 
Ranger,  worked  well.  I  felt  that  was  pretty 
good  for  tuning  an  antenna  without  a  VSWR 
bridge*  Yes,  I  did  have  one  with  me,  but  I 
wanted  to  see  if  the  instructions  were  right, 
and  if  the  information  underfying  them  was 
valid,  which  It  was.  Then  I  connected  the 
VSWR  bridge  and  obtained  the  readings 
noted. 

The  Ham-10  tuned  up  easily  and  remained 
at  better  than  1 .8:1  across  the  1 0  meter  band. 

Power 

American  Antenna  claims  the  Ham-10  will 
handle  a  kilowatt.  I  didn't  test  it,  but,  given  the 
heft  of  the  coil  and  housing,  it's  a  reasonable 
bet.  During  my  100  watt  testing,  the  base  re- 
mained cool  and  the  radiator  also  remained 
cool  I  would  think  that  things  would  heat  up 
rapidly  if  you  pushed  the  power  to  a  kilowatt. 
I'd  also  suspect  that  the  plastic  housing  might 
turn  into  something  a  little  less  rigid  than  it  is  at 
that  kind  of  power  for  a  continued  length  of 
time,  it's  reasonable  to  think,  though,  that  for 
power  levels  up  to  about  300  watts  the  Ham- 
10  wilt  do  quite  nicely. 

I  personally  prefer  not  to  run  a  kilowatt  down 
RG-58.  I  suppose  it's  possible,  but  I  wouldn't 
want  to  chance  this  combination  on  my  rig.  It  is 
a  good  one  for  lower-power  operation,  but  I 
prefer  at  least  RG-8X  for  mobile  high-power 
work. 

Conclusion 

If  you're  in  the  rapidly  expanding  army  of 
10-meter  mobiJe  enthusiasts,  the  Ham-10  is  a 
good  idea.  It's  an  easy  antenna  to  use  and 
should  give  reliable  performance  for  years, 
Just  don't  forget  to  mount  it  cleanly,  and  make 
sure  the  ground  Is  good,  and  you're  on  your 
way  to  10  meter  fun.  Hfl 
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by  Gordon  West  WB6NOA 


Magnus  Mobile 
kW  Amplifier 


QRO  for  the  road. 


Magnus  Electronics 

7101  Ridge  way  Avenue 

Lincolnwood,  IL  60645 

PH:  312*690-3205 

Price  Class:  $1000 


Looking  for  some  additional  kick  to  your 
mobile,  mobile  marine,  or  mobile  home 
HF  installation?  tf  you've  got  an  antenna  sys- 
tem that  can  take  it,  the  Magnus  MA-1Q0QB 
mobile  amplifier  1[brick*r  will  deliver  a  2-30 
MHz  signal  well  above  600  Watts  output! 

The  Magnus  amplifier  has  been  around  for 
some  time.  I  remember  it  as  the  "Mectron," 
originally  produced  by  Trans  World  Radio  in 
Escondido,  California.  I  was  always  fascinat- 
ed by  its  capabilities — 100  Watts  in,  600-plus 
Watts  out!  Completely  broadbanded  and  all 
solid-state,  its  most  exciting  feature  was  12 
volt  operation. 

After  a  few  months  of  hibernation,  this  am- 
plifier has  now  reappeared  under  the 
"Matron"  name,  and  is  available  from  leading 
amateur  radio  dealers  throughout  the  country, 
My  unit  was  purchased  from  EGE  when  I  was 
working  next  to  them  at  our  Radio  School  In 
Boxboro,  Massachusetts.  The  amplifier  is 
manufactured  by  Magnus  Electronics.  They 
don't  sell  direct;  the  amplifier  is  available  only 
through  authorized  ham  dealers. 

Description  and  Specifications 

This  amplifier  weighs  18  pounds  and 


measures  4  inches  high,  10  inches  wide,  and 
18-Vz  inches  long.  It's  designed  for  trunk- 
mounting  with  full  remote  control  capabilities. 
Positive  and  negative  studs  with  wing-nuts  al- 
low for  immediate  1 2  volt  DC  hookup.  The  unit 
should  be  placed  extremely  close  to  a  battery 
or  a  battery  selector  switch.  For  this  amp,  use 
the  same  wires  that  start  your  car.  It  draws  up 
to  75  amps  at  12  volts  DC  on  voice  peaks. 
There  wil  I  be  a  significant  power  loss  if  you  run 
anything  smaller  than  #4  cable  at  any  dis- 
tance. 

A  common  SO-239  antenna  jack  runs  the 
output  to  your  HF  antenna  system.  If  you're 
running  mobile  resonators,  make  absolutely 
sure  you  have  the  kilowatt  coils.  The  600 
Watts  of  output  will  melt  down  anything 
smaller.  Also  make  absolutely  sure  that  any 
antenna  system  with  this  type  of  power  on  it 
can't  be  touched  by  anyone  on  the  ground. 

Also  on  the  back  of  the  unit  is  a  multi-pin 
jack  and  a  plug  that  allows  for  remote 
bandswitching.  This  amplifier  is  completely 
broadbanded,  but  each  meter  band  must  be 
selected  in  order  to  pull  in  the  appropriate 
harmonic  filters.  For  base  station  use,  the 
remote  control  socket  does  select  the 


bands  of  operation  right  on  the  front  panel. 
The  best  news  is  that  the  filter  combination 
does  not  preclude  the  operation  on  any  gener- 
al group  of  frequencies  in  an  emergency,  such 
as  marine  frequencies.  As  you  can  see  by  the 
low-pass  ranges,  there  is  uninterrupted  cover- 
age from  1,8  MHz  through  21.450  MHz.  You 
may  also  extend  the  coverage  up  to  10  me- 
ters, or  23.7  MHz,  with  the  optional  ham-in- 
stalled 10  meter  add-on  kit.  More  about  that 
later. 

The  5-Pole  Tchebycheff  Low-Pass  Ranges 


160m 

1.8-2.0  MHz 

75m 

2.0-4.0  MHz 

40m 

4.0-7,5  MHz 

20m 

7,5-14.5  MHz 

15m 

14,5-21 .5  MHz 

The  Magnus  MA  10008  mobile  linear  amplifier 
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There  is  also  a  pin  that  needs  to  be  ground- 
ed to  toggle  the  amplifier  to  transmit.  This 
keying  line  is  switched  on  by  grounding  the 
control  line.  You  can  switch  the  control  line 
by  using  the  exciter  control  relay  built  into 
almost  every  HF  transceiver  available  today. 
You  can  also  switch  the  amp  completely  off 
by  using  the  circuit  breaker  on  the  front  panel 
or,  for  remote  control  by  grounding  the 
control  line  pin  on  the  amplifier's  rear  contact. 
I  measured  50  mA  when  the  amplifier  had 
been  left  on  continuously.  You  can  hear  a 
couple  of  relays  pull  in  when  the  amplifier  is 
ready  to  go. 

Construction 

The  front  of  the  amplifier  looks  clean.  It 
has  a  simple  panel  meter,  100  amps  full 
scale,  monitoring  the  collector  current.  This 
gives  you  an  accurate  monitor  of  amplifier 
performance,  provided  the  amplifier  is  operat- 
ed into  the  correctly  matched  load*  There  is 
also  a  high-speed,  75  amp  magnetic  circuit 
breaker  on  the  front  line.  This  circuit  breaker 
immediately  pops  open  if  you  try  to  overdrive 
the  ampt  or  drive  the  amp  on  any  ham  band 
that  you  have  not  selected  with  the  filter 
network. 

An  SO-239  on  the  back  of  the  amp  ties  pow- 
er output  from  your  HF  transceiver  to  the  am- 
plifier Input,  The  amp  likes  to  see  about  75 
Watts  PEP  input.  Most  HF  solid-state 
transceivers  will  work  nicely  with  the  amp 
without  any  power  changes.  However,  if  you 
have  fiddled  with  the  ALC  on  your  HF 


transceiver  for  more  power  output,  you  may 
want  to  cut  your  transceiver  back  to  no 
more  than  75  Watts  PEP  so  you  won't 
overdrive  the  amp  and  trip  the  breaker.  We 
found  that  a  constant  breaker  trip  usually 
means  that  too  hefty  a  signal  has  been  sent 
into  the  amp. 

The  amp  also  shut  down  when  we  exceeded 
75  degrees  transistor  heat  sink  temperature.  It 
took  me  almost  an  hour  with  voice  into  a  dum- 
my load  before  this  occurred! 

The  heat  sink  is  on  the  top  of  the  amp  and 
forms  the  top  of  the  chassis,  which  is  con- 
structed of  0.090  aluminum  and  is  bolted  to 
the  heat  sink.  The  entire  amplifier  is  heat- 
sinked,  and  finished  in  an  attractive  hard- 
wearing  black  anodizing.  We  judged  the  con- 
struction of  the  amplifier  to  be  "excellent." 

The  10  Meter  Kit 

I  also  added  the  10  meter  kit.  Unless  you 
like  workfng  on  these  projects,  pay  the  price 
and  let  the  dealer  do  it  for  you.  While  it's  not  a 
tough  job,  you  have  to  realty  strip  down  the 
amplifier  to  get  at  the  filter  board  so  you  can 
remove  capacitors  and  toroids  and  add  new 
capacitors  and  inductors.  You  need  a  big  sol- 
dering iron  for  this  job,  and  you  afso  need  to 
know  what  you're  doing  when  it  comes  1o 
mounting  electronics  on  a  printed  circuit 
board,  The  10  meter  kit  instructions  are  fairly 
welt-written,  although  they  instruct  you  to  re- 
move some  capacitors  that  aren't  even  on  the 
PC  board. 

After  a  few  hours,  the  modification  for  10 
meters  was  complete.  Now  the  unit  covers 
from  1 .8  MHz  at!  the  way  through  29,7  MHz. 
With  75  Watts  of  PEP  drive  power.  I  measured 
over  640  Watts  of  PEP  power  output  with  an 
in-line  Bird  wattmeter.  We  double-checked 
our  readings  with  a  B&W  Model  334A 
wattmeter  and  dummy  load.  Same  thing; 
much  better  than  640  Watts  out.  It  wasn't  long 
before  the  red  overheat  warning  light  of  our 
dummy  load  and  wattmeter  started  blinking, 
indicating  that  there  was  plenty  of  power  com- 
ing out  of  this  amp. 

The  MA- 100GB  is  rated  at  a  power  input  of 
1 ,000  Watts  to  the  eight  power  transistors  op- 
erating as  four  push-pull  amplifiers.  The  tran- 
sistors use  an  emitter-ballasted  chip  design  to 
control  impedance  and  gain  over  a  bandwidth 
of  more  than  a  decade.  The  amplifier  operates 
Class  AB  with  a  computer-designed  input  net- 
work using  a  combination  of  inductors,  resis- 
tors, and  capacitors  to  provide  a  low  input 
VSWR  and  substantially  level  gain  across  the 
operating  range. 

The  broadbanded  transistor  amplifier  has  a 
relatively  high  level  of  harmonic  output,  but 
the  even-order  harmonics  tend  to  balance  in 
the  push-pull  output  transformers,  and  the 
odd-order  harmonics  are  not  attenuated.  A 
filter  is  essential  to  insure  satisfactory  spectral 
purity.  The  filter  design  used  is  a  low-loss. 
5-pole,  Tchebycheff  with  a  low  reflection  coef- 
ficient. We  looked  at  our  output  on  a  spectrum 
analyzer,  and  harmonics  were  well  within  le- 
gal limits:  down  a  measured  -55  dB.  Relays 
are  employed  at  the  input  and  output  of  each 
filter  so  that  you  may  select  the  filters  by  re- 
mote control,  or  off  the  front  panel. 


The  MA-1000B  in  Action 

OrMhe-air  reports  indicate  smooth-sound- 
ing audio.  This  is  an  important  consideration. 
Many  times  solid-state,  broadbanded  amplifi- 
ers tend  to  make  transmitted  audto  sound 
harsh.  No  such  reports  on  the  MA-1000B. 

We  operated  the  set  maritime  mobile  into  a 
kilowatt  MFJ  tuner.  Again,  results  were  excel- 
lent. When  we  switched  the  amplifier  on,  our 
signal  strength  rose  by  several  S-units,  and 
everybody  commented  on  the  exceptional 
"talk  power/'  as  well  as  the  relative  increase 
in  signal  strength.  We  hooked  up  with  one 
station  for  approximately  one  hour,  and  then 
felt  the  fins  of  the  amplifier.  It  was  relatively 
warm,  but  not  hot.  Power  still  continued  to 
exceed  600  Watts  PEP  output  with  less  than 
75  Watts  powfer  input  drive. 

We  tried  the  amplifier  in  a  vehicle  on  several 
mobile  whips  that  were  NOT  rated  at  a  kW.  We 
found  that  we  could  talk  for  about  25  seconds 
before  the  whips  would  zap  and  give  up  the 
ghost.  This  was  an  interesting  test.  It  drove 
home  the  point  that  most  mobile  whip  anten- 
nas not  rated  at  a  kW  simply  can't  handle  600 

Watts  of  PEP  output, 

> 

Be  SafeS 

WARNING:  Observe  great  caution  when 
operating  maximum  output,  whether  from  a 
mobile  at  rest  or  in  motion.  This  type  of  power 
could  cause  severe  RFI  into  the  electronic 
ignition  system  of  some  vehicles.  It  also  poses 
a  dangerous  level  of  power  around  passers- 
by,  who  sometimes  touch  antennas  as  they 
walk  by.  Anyone  touching  the  antenna  during 
voice  peaks  will  receive,  at  the  very  least,  a 
nasty  RF  burn.  Observe  the  same  caution  with 
dipoles  in  trees.  500  Watts  is  enough  to  light 
almost  any  type  of  tree  on  fire,  if  the  branches 
or  leaves  come  in  contact  with  the  wire. 

It's  also  a  good  idea  to  watch  your  battery, 
Although  the  75  amp  peak  occurs  only  on 
modulation  peaks,  it  nonetheless  will  kill  a 
battery  in  about  three  hours  of  constant  talk- 
ing. After  a  longwinded  conversation  we  still 
had  enough  power  to  start  our  engine,  but  it 
didn't  spin  over  like  it  normally  does  when  the 
battery  is  full.  Also,  feel  your  battery  leads  with- 
the  MA-1000B  drawing  current.  If  they're  get- 
ting warm,  you  may  need  to  switch  to  a  larger 
diameter  cable. 

Manual 

We  were  impressed  with  the  MA-10008's 
instruction  manual.  It's  technical  enough  to 
give  you  plenty  of  information  about  running 
the  amplifier,  knowing  your  amplifier,  and,  if 
need  bet  routine  servicing  of  the  amplifier. 

The  10  meter  add-on  kit  is  available  to  all 
licensed  hams,  This  hand-drawn  set  of  infor- 
mation sheets,  along  with  a  bag  full  o(  compo- 
nents, is  written  relatively  well,  but  the  quality 
of  the  reproduction  could  be  improved  for 
greater  legibility. 

If  you're  looking  for  GOO  Watts  out,  and  want 
to  run  it  off  12  volts  DC,  and  you  want  com- 
plete band  coverage  from  1.8  MHz  through 
29,7  MHz,  consider  the  Metron  solid-state,  12 
volt,  DC  linear  amplifier.  It's  priced  right  at 
less  than  $1.50/watt  output,  and  it's  a  terrific 
mobile  performer. 


1 0OO  WATTS 
MOBILE  LINEAR 
160  M- 15  I 


I 


MA1000B 


THE  IDEAL  MOBILE 
HF  LINEAR  AMPLIFIER 


100%  Solid  State 

Broadband  Operation  - 
No  Tuning  Needed 

60  Watts  Drive,  600  W 
PEPOutput 

Remote  Band  Switching 

Five  5-Pole  Tchebycheff 
Filters 

Overheat  Protection 

Rugged  And  Compact, 
Only  10"     x  17.5"  x  4.5" 
And  17  Lbs 

10  M  Kit  Available 
For  Commercial  And 
Offshore  Use 

Retails  For  Less  Than  A 

Do  liar/  Watt 


Write  For  More  Information 

Or  Call  Your  Local  Deafer 

Dealer  Inquiries  Invited. 


MAGNUS  ELECTRONICS 

262  CARLTON  DRIVE 
CAROL  STREAM,  IL  60188 
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RADIO  TELEGRAPH  TERMINAL 


MORSE  CODE  DECODER 


ELECTRONIC  KEYER 


AR'5C\ 


MORSE  CODE  TRAINER 


DECODER 

Input  level 
Input  impedance 
Decoding  speed 
Audio  IrJter 


lOmV  to  2V  RMS. 

8  to  ikH— 60011  typical 

5  WPM  to  30  WPM 

BOO  Hz  ±  80  Hz 

Active  and  PLL  filters 

700  Hz  to  900  Hz  internally 

adjustable. 


TRAINER 

Code  generator 
Speed 


Random  code  generator 
5  characters/code  group 
5  WPM  to  30  WPM 
1  WPM  increment 


LECTRONIC  KEYER 

Paddle  input 


Key  input 


Keying  speed 
Keyer  output 


•  1 1  l  level 

— LO  Actuating,  HI  Stop 

Contact  input 

—0  N/Act  uali  ng  f  0  F  Stop 

•  TTL  level 

— LOVMark.  Hi/Space 

Contact  input 

— ON/Mark,  OFF/Space 

•  5  WPM  to  30  WPM 
1  WPM  increment 

•  Transistor  switching, 
Open  collector  type 


SPECIFICATIONS 

Model                   ■ 

» AR-501  Radio  telegraph 

terminal 

Power  source         ■ 

►  DC  12V  to  13.8  V— 165mA 

Sue                    " 

1 45*-W  x  2.24"-H  x  B2S"-D 

Weight                 • 

i  1£5  o*  (358  g) 

Controls                 « 

> Power  OaOff 

i  Random  code  generator  ChVOff 
►  Print-out  ChvOtt 

» Monitor  speaker  level 

>  Electronic  keyer  mode  select 
i  Speed  Up  &  Down 

Display                 < 

i  LCD  32  ctiaractefs— 16  per  line 

Indicators             < 

*  Power  On — Green  t£D 

i 

►  Tuning — Red  LED 

Front  connections  * 

►  Paddle— Standard/Iambic 

►  Ordinary  telegraphic  key 

•  Headphone/Earphone 

Rear  connections    < 

►  DC  13.8V  input 

►  Audio  input 

►  External  speaker 

►  Keyer  output 

• 

►  Printer  output 

PRINTER  PORT 

•  Compatible  with  Centronics  8-bit  parallel  printer  At 
least  4K  byte  data  buffer  is  required  in  a  printer. 


BACK  TO  BASICS  -  •  -  •  But  far  more  advanced •  - 

The  AR-501  r  triple  mode  CW  terminal  in  a  small  package,  is  a  powerful  gear  to  practice  and  play  with.  For  the  Novice,  SWL  and  Ama- 
teur radio  operators  it  detects  Morse  code  between  5  to  30WPM.  Just  plug  the  AR-501  to  your  receiver  to  start  translating  the  Morse 
code  onto  Full  32  character  LCD  display.  Very  simple  and  easy  to  operate.  You  ask;  for  code  practice?,  both  receive  and  transmit?  Yes, 
the  AR-501  does  just  that  It  will  improve  your  cord  reception  and  keying  technique  at  the  speed  you  want  More?,  it  operates  as  an 
electronic  keyer  both  standard  and  iambic.  More  Yet?  How  about  a  printer  port?  You  bet,  the  AR-501  provides  parallel  printer  port  for 
hard  copy.  You  can  Log  the  Q3CX  and  Practice.  It  will  help  you  immeasureabty.  We  even  offer  a  standalone  Hicad  operated  thermal 
printer  as  an  option.  ACCESSORIES  SUPPLIED:  The  AR-501  Radio  telegraph  terminal  comes  complete  with  Receiver  cable,  DC 
Power  cable,  Miniature  Phone  plug,  Miniature  stereo  phone  plug,  Spare  fuse.  Wall  receptacle  style  power  adaptor  and  Instruction  man- 
ual.  ACCESSORIES  AVAILABLE:  CC-501  Parallel  printer  cable  —  $30,00/DPU  41 1  Standalone  Thermal  printer  with  8K 
buffer—  $235.00 

ORDERING  INFORMATION:  For  fastest  service,  call  800-523-6366  from  9  AJ^L  to  4  P.M.  P.ST.  Send  mail  orders  to:  ACE  Communications,  lnc+ 
2251 1  Aspan  Street  Lake  Forest,  CA  92630.  VISA  and  MasterCard  orders  and  certified  or  cashiers  check  or  money  order  shipped  within  48  hours  of 
receipt  Rush  service  by  (J PS/Overnight  OPS/2nd  Day  Air  and  Federal  Express  is  available  at  extra  shipping  charges.  Purchase  orders  accepted  from 
Government  agencies.  CA  residents  add  6%  sales  tax.  COD  is  $3,00  extra.  WARRANTO  INFORMATION:  The  AR-501  covered  by  One  Year  War- 
ranty. Extended  warranty  service  available  at  the  following  rates:  3  Years—  $25,00,  2  Years — $15,00*  SATISFACTION  GUARANTEE;  If,  for  any  rea- 
son, the  ORIGINAL  PURCHASER,  is  not  satisfied  with  the  unit  purchased,  a  full  refund  of  the  purchase  price  will  be  issued  if  the  unit  and  all  accessories 
are  returned  to  us  CIM DAMAGED  WITHIN  25  DAYS  of  the  date  of  original  purchase  (invoice  date).  This  policy  excludes  any  additional  freight  that  may 
be  incurred,  and  in  no  event  modifies  or  limits  the  limited  warranty. 


Communications 
22511  Aspan  Street*  Lake  Forest*  California  •92630-6321  *  (714)  581 -4900*  Toll  Free  1  800-523-6366 


CIRCLE  279  ON  READER  SERVICE  CARD 


THE  WORLD 

is  Yours  For  Only 

$5.00 


Yes,  places  you've  never  even 
heard  of!  Nearly  400  DX  coun- 
tries gleaned  from  the  Awards 
Lists  of  dozens  of  IARU  mem- 
bers— more  countries  than  any 
other  map  available  anywhere! 
ARRL's  DXCC  map  doesn't  even 
come  close! 

73  Magazine  offers  readers  our 
giant  DX  Map  of  the  World  for 
the  absurdly  low  price  of  only 
$5 .00  plus  $1  postage  &  handling. 

Mail  Your  order  To: 

73  Magazine,  WGE  Center, 
Peterborough,  NH  03458 


WORLD'S  SMALLEST- 


WEATHER  STATION 


THE  A  MA /J  KG  WEATHER  COMPUTER  TtL4T 
YOU  CAN  HOLD  IN  THE  PALM  OF  YOUR  If  AND. 

DIGITAR's  new  TWR  3  Micro  Wealher  Station  indudes 
a  com  pilfer,  precision  wind  vu.n*  and  speed  senior  with 
mounting  hardware,  and  40  feet  i>f  cable  For  only 
fcl5*J.'J5.  Wilh  the  optional,  a  utomalioem  plying  R.C-2 
Kain  Collector  ($49.95)  you  can  even  monitor  rainfall? 

*  WIND  SP£EI> 

*  WIND  DIRECTION 

*  WIND  €Hll,L 


*  WIND  tJUST  RECORD 

*  TEMPERATURE 

*  It l/LOW TEMP  RECORD 


*  JMEMKALL  (Optional) 

*  TIME  OF  DAY 

*  AUTO    SCAN 

*  METRIC /STANDARD 

*  V|(  All  READV 

*  ONK  VEAR  WARRANTY 


MAGNAPIIASE  INDUSTRIES,  INC. 
1502  PIKE  STREET  N.W. 
MADE  IN  WU,         AUBURN,  WA  9JHMH  ^  &  *&* 

ORDERS  ONLY:  800-322-} 502 

INFORMATION:   26^1iS4l274  FAX:  2Q6-735-tfU4>l 


CIRCLE  336  ON  READER  SERVICE  CARD 


CO 

XT 

*  Unique  design  reduces  slze#    m&" 
but  not  performance,        m     *^» 

•  No  lossy  traps;  full  m    J^^ 
element  radiates  on 
all  bands. 

*  Turns  with  TV 

rotor 

•  19  lbs. 


Butternut 
Verticals 


Butternut' s  HF 

verticals  use 
highest-G  tuning 
circuits  (not  lossy 
traps! )  to  outperform 
mufliband  designs 
of  comparable  size! 


Model  HF6V 

•  &Q.  40,  30.  20  t5  and  10  meters 
aul&matit  bands  witching 

*  Add-on  kit  for  17  and  1?   meters 
a  viable  now. 
•26  ft  tall 


Model  HF2V 

•Designed  tc-r  rhe  low-band  DXsr 

•Automat it  bar^swriching  on  ao  and 
40  m&lers 

■  Add-on  units  for  160  and  30  or  20 
meters 

+32  feel  lall  -  may  be  nop  loaded  for 
additional  bandwidth. 


For    more    information   see   your 
dealer  or  writ?  tor  a  free  brochure 


BUTTERNUT  ELECTRONICS  CO. 


10  METER 
DX  IS  HOT! 


AND  YOU  CAN  WORK  IT  WITH 
THE  NEW  RANGER  AR  3500 


•  Compact  Mobile  Transceiver 

•  Microprocessor  Controlled  Design 

•  Alf  Mode  SSB/CW/AM/FM 

•  Effective  Noise  Blanker  * 

•  Five  Selectable  Memory  Channels 

•  Programmable  Band  Scan 

•  Large  Six  Digit  Frequency  Readout 

■  Split  Frequency  Repeater 
Operation 

■  Dynamic  Mic  &  Power  Cable 

•  Mic  with  Frequency  Scanning 
Buttons  (optional) 

•  Limited  1  Year  Factory  Warranty  by 
Clear  Channel  Inc.  issaquah,  WA 

SPECIFICATIONS 

Frequency:  Range  28  0000-29.3999  MHz,  in 

100  Hz  steps. 
Sens.:  SSB/CW  0.3  pV.  FM  0.5  mV 
Power:  SSB  25W  PER  30VU  CW,  8W  FM 
Input:  12.5  V,  6A  DC 
Dimensions:  2.4"*Z7,r*tr  Wt:  3  Lbs, 

We  made  a  special  purchase  of 
these  fine  transceivers  and  thus 
able  to  offer  them  at  a  very  attrac- 
tive price 


Our  Regular 
Price  $369.95 


$299 


AVAILABLE  OPTIONS 

100  Watt  model (call  for  details} 

Mic  w'  Freq.  Scan.  Buttons ♦  *...,, , $30;00 

SP-1  Speech  Processor* 30.00 

CW  Auto  break- fn  &  pwr  control* 3000 

Service  Manual  AR3300/ AR3500 20.00 

3  Element  Beam,  26-30  MHz 89.95 

Penetrator  Mobile  Ant. 47.95 

Antron  A- 99  Vertical  Base  Ant ,  4795 

RS7A  Pwr  Supply  for  30W  Ranger 49.95 

RS35A  Pwr  Supply  for  100W  Ranger  . . .  134,95 

*sale  price  with  radio  purchase  only 

Offer  limited  to  available  stock 
Send  a  SASE  for  detailed  brochure 

Quantity  Pricing  Available      Foreign  Orders  Accepted 
Orders  received  by  1  PM  PST  shipped  UPS  same  day, 

COD '  VISA  /  MC           Next  day  UPS  delivery  available 
No  extra  charge  for  COD,  or  VISA  Mastercard  Orders 
ORDER  DESK  ONLY  —  NO  TECHNICAL 
(800)  854-1927 


405  East  Market,  Lockftart,  TX  78044 


ORDER  LINE  and/or  TECH  HELP 
f619)  744-0728 


FAX  (619)  744-1943 


sswg 
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73  Review 


by  Cket  Lambert  W4WDR 


Number  12  an  your  Feedback  card 


The  Pro-67 
HF  Antenna 

Be  QRO  without  an  amp  with  this  antenna 


Mosley  Electronics,  Inc 

1344  Baur  Blvd.  St. 

St  Louis,  MO  63132 

(31 9)  994*7872 

(800)325-4016 

Price  Class:  $830 


Although  I'm  not  lucky  enough  to  have  a 
laboratory  to  back  up  my  research  on  the 
Pro-67,  I  have  good  old  down-to-earth  every- 
day use.  Most  hams,  however,  find  an 
"operational"  review  sufficient  for  their 
needs. 

What  It  Is 

The  Mosley  Pro-67  antenna  is  a  7-element, 
6«band  antenna.  The  Pro-57  is  a  sister  anten- 
na, with  7  elements  and  5  bands.  The  only 
difference  between  them  is  that  40  meters  is 
added  to  the  Pro-67,  Both  have  a  two-year 
warranty. 

All  seven  elements  {average  wall  thickness 
is  0.058")  fit  ona2"x  0.125"  24 T  boom.  The 
boom  doesn't  require  any  additional  support. 
The  elements,  made  of  stainless  steel,  are 
heavy-duty.  The  only  elements  that  sag  are 
the  two  42Va-foot  long  driven  elements, 

There  are  three  wide-spaced  elements  on 
20  and  15  meters.  Ten  meters  has  four  wide- 
spaced  elements.  There  are  three  elements 
on  12  and  17  meters.  Forty  meters  has  two 
elements. 

Putting  It  All  Together 

Pro-67  assembly  went  very  smoothly. 
CharJes  Spanos  N4DKE  and  his  brother 
Michael  KA4VCA  put  it  together  (see  Photo  B)+ 
They  gave  me  just  enough  work  to  do  to  make 
me  think  I  was  a  help .  My  greatest  contribution 
was  to  provide  plenty  of  ice  tea . .  .  and  to  keep 
out  of  their  way. 

Here,  as  in  most  cases,  it's  a  good  idea  to 
first  thoroughly  read  the  manual.  Also,  we 
found  out  the  hard  way  that  we  needed  PLEN- 
TY of  room  to  move  around  in  when  putting 
together  the  Pro-67.  I  made  do  by  putting 
some  of  the  longer  elements  into  our  garage. 

Check  the  parts  to  be  sure  you  have  every- 
thing the  manual  calls  for  (see  Photo  A),  Don't 
worry  too  much  about  the  screws,  bolts,  and 
nuts.  There  are  extras,  for  people  like  me,  who 
keep  forgetting  just  where  he  put  them — then 
finds  them  with  his  foot,  scattering  them  like  a 
meteor  shower. 

Put  the  pieces  for  each  element  in  a  sepa- 
rate pile  (don't  worry,  they're  color-coded). 
Put  the  boom  pieces  together,  which  are  also 
color-coded. 

Lay  out  the  elements  in  the  position  they  will 
take  on  the  boom. 
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Photo  A.  Pre-assembly  check.  Make  sure  you 
have  ail  the  parts  fisted  in  the  manual.  [Photo 
by  David  Reasoner  N4KTY.J 

Take  care  with  the  traps  placement.  They 
are  color-coded  on  one  end  only!  Place  the 
color-coded  end  nearest  to  the  boom.  A  rever- 
sal of  the  traps  will  cause  high  SWR  (standing 
wave  ratio)  and  could  affect  other  workings  of 
the  beam. 

The  only  measuring  needed  was  to  check 
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Photo  B*  Charles  Spanos  N4DKE  and  his 
brother  Michael  KA4VCA  put  the  Pro-67  to- 
gether. [Photo  by  Christie  Lambert.} 


distances  between  elements  on  the  boom. 
The  element  pieces  themselves  are  pre-cut 
and  pre-drilled  as  well  as  color-coded.  All  we 
had  to  do  was  match  colors,  align  holes,  and 
screw  everything  together.  The  boom  is  color- 
coded  to  assist  with  element  placement.  I  rec- 
ommend, however,  getting  exact  measure- 
ments for  best  results. 

One  of  the  main  strengths  of  the  Pro-67  is 
the  way  the  elements  go  together.  The  ma- 
chined elements  fit  so  closely  it  would  be  diffi- 
cult to  get  even  a  hair  between  the  pieces. 
Also,  the  portions  of  the  elements  and  booms 
sections  that  fit  inside  their  adjoining  sections 
are  very  long.  They  are  so  long,  in  fact,  that 
they  meet  the  end  of  the  inside  portion  of  the 
section  that  fits  in  the  other  side  of  the  adjoin- 
ing section.  This  make  the  antenna  virtually 
double-strength!  This  is  the  other  main  factor 
for  minimal  element  sagging.  It's  common  for 
beams  to  have  only  a  foot  or  so  overlap. 

Assembly  Time 

The  instructions  give  a  2Vz  to  4  hour  assem- 
bly time.  It  took  us  one  day.  We  took,  however, 
extraordinary  preventative  measures. 
Charles  N4DKE  didn't  want  to  put  Penetrox 
(an  anti-corrosion  compound)  to  prevent  the 
development  of  high  resistance  and  seizing  of 
the  aluminum  on  just  parts  of  the  antenna;  he 
had  to  have  us  take  each  coil  apart  and  put 
Penetrox  everywhere  there  was  metal-to- 
metal  contact  within  the  coil  (see  Photo  C). 

The  last  thing  we  did  before  we  raised  the 
beam  was  to  coat  it  thoroughly  with  Mosley 
Weather-Guard®  antenna  coating.  I  recom- 
mend buying  at  least  one  can  with  the  anten- 
na. This  will  give  at  least  one  coat  on  the 
antenna.  The  instructions  on  the  can  say  it  will 
dry  in  twenty  minutes,  but  I  made  sure  and  let 
mine  dry  much  longer.  These  extra  steps  took 
time  but  the  time  was  well  worth  the  effort. 
Follow  the  directions  carefully;  do  not  apply 
the  coating  to  plastic  parts. 

Mounting  the  Antenna 

I  mounted  my  Pro-67  on  my  90'  +  Rohn  25G 
tower,  I  recommend,  however,  a  tower  at  least 
as  heavy-duty  as  the  Rohn  456. 

Several  Nit-Picks 

The  instructions  I  got  were  about  a  dozen 
and  a  hall  pages,  which  appeared  to  be  photo- 


copies.  I  have  since  then  received  a 
final  set  of  twenty-seven  pages  that 
were  more  professional  looking,  es- 
pecially the  diagrams.  Although  the 
new  set  was  better,  I  feel  they  could 
still  be  improved  with  desktop  pub- 
lishing. 

Combining  the  instructions  for 
both  the  Pro-67  and  the  Pro-57  is  a 
little  confusing,  since  the  assembly 
steps  regularly  differ  for  the  two 
beams.  Mo  slay  would  do  well  to  to 
print  a  separate  set  of  instructions  for 
each  antenna. 

One  other  thing  I  didn't  agree  on 
was  the  first  step  of  assembly.  That 
was  the  placing  of  the  phasing  lines 
to  the  elements.  It  is  difficult  to  under- 
stand this  without  seeing  the  results. 
Doing  it  their  way,  there's  a  stage  of 
very  weak  physical  stability  in  the  an- 
tenna. I  feel  this  could  be  easier  done 
as  one  of  the  last  steps  when  there  is 
more  stability  by  having  the  boom 
and  elements  forming  one  strong 
unit. 

Dave  Reasoner  N4KTY  of  Hunts- 
ville  made  a  slight  modification  on 
the  attachment  of  the  metal  strips  to 
the  SO-239  point  (see  Photo  D). 
Dave  added  a  second  ground  strip, 
the  new  one  going  from  one  oMhe 
elements  to  one  of  the  mounting 
screws  for  the  SG-239  connector. 
Other  than  the  above,  the  antenna 
went  together  as  Mosley  said  it 
would. 


Photo  C.  Chartes  N4DKE  insisted  we  put  Penetrox  not  only  on 
the  aluminum  parts,  but  everywhere  there  was  metal-to-metal 
contact  (Photo  by  author] 


After  turning  out  the  lights,  I  started  lo 
leave  the  room;  however,  I  noticed  I'd 
left  my  Tailfrwister™  rotor  control  box  on. 
(I  had  Mosley's  Pro-Search  to  modify  it 
to  an  LED  (light  emitting  diode)  read- 
out. A  smart  move. . .)  When  I  went 
over  to  turn  it  off.  I  noticed  it  was  setting 
on  37  degrees,  which  is  where  I  normal- 
ly work  European  stations.  On  a  hunch, 
I  turned  on  both  my  751  and  control  box. 
turned  the  Pro-67  toward  the  South 
Pacific,  and  found  the  band  wide  open.  I 
worked  several  countries.  After  making 
a  few  contacts,  I  turned  the  antenna 
back  to  the  European  countries — again, 
the  band  appeared  dead,  This  little 
event  showed  me  that  the  Pro-67  has  a 
much  better  than  average  front-to-back 
ratio  for  its  class. 

In  Sum 


Up  and  Going 

This  was  the  most  difficult  task  of  the  entire 
project.  Our  lot  is  fairly  small,  we  had  a  lot  of 
trees,  (at  least  in  the  wrong  places),  and  the 
tower  guys  were  also  a  hindrance,  I  at  least 
had  a  fulf  crew  of  able-bodied  people  to  help; 
Charles  N4DKE,  Mike  KA4VCA,  Paul  N4JTD, 
Teenie  WA4REL  (my  XYL),  Christie  (my 
daughter),  Kerry  (my  son),  and  my  neighbor 
LeRoy. 


Photo  D<  Dave  Reasoner  N4KTY  of  Huntsvitfe  made  a  s fight 
modification  on  the  attaching  of  the  metal  strips  to  the  SO-239 
point.  [Photo  by  N4KTYJ 


PERFORMANCE 


Make  Sure  It's  Aimed! 

I  was  impressed  with  the  Pro-67's  front-to- 
back  ratios.  Recently,  one  night  after  mid- 
night, t  turned  on  my  (COM  IC-751  and  began 
tuning  around.  Twenty  meters  seemed  abnor- 
mally quiet  for  that  time  of  night,  especially 
given  the  fabulous  conditions  on  HF  for  the 
past  few  months.  Ten  and  15  meters  weren't 
any  better,  I  soon  gave  up  and  headed  for  bed. 


I  was  very  impressed  with  the  Pro-67, 
Of  the  several  dozen  beams  I've  erect- 
ed in  my  27  years  of  hamming,  this 
was  by  far  the  easiest  beam  I've  put 
together. Its  performance,  too,  was  out- 
standing. Using  the  Pro-67  with  my 
(COM  751  transceiver  and  2KL  (500 
watt)  amplifier  I  received  great  reports 
from  many  DX  stations.  Many  told  me 
my  signal  was  "the  strongest  signal  I 
heard  today/'  and  "the  only  stateside 
station  I  can  hear/1  A  few  days  after 
I  got  the  antenna  on  the  air.  my  log 
looked  like  a  DXCC  listing.  With  about 
18  hours  of  operating,  I  logged  38 
countries,  including  Meralda  VR6FWK 
(Pitcairn  Island),  Ken  HB0/DA1WA 
(Leichtenstein),  Mohammed  9K2MQ 
(Kuwait),  and  Paul  4X6UU  of  the  Natanya 
Island  DXpedition.  For  those  with  limited 
power  out  and  a  bit  of  a  space  crunch  (i.e. 
no  room  for  more  than  one  tower),  I  highly 
recommend  the  Pro-67ir 


SWR 


Here,  I  found  a  discrepancy  in  the  paper- 
work that  came  with  the  Pro€7.  The  SWR 
(Standing  Wave  Ratio)  charts  showed  more 
SWR  than  I  got  from  using  a  Daiwa  CN-520 
SWR/Power  meter.  My  highest  SWR  is  on  40 
meters,  where  at  one  point  it  is  2:1 .  All  other 
readings  are  less  than  that,  and  at  times, 
below  those  stated  by  Mosley.  (See  table  be- 
low.) 


Manufacturer's  Specifications 

Band  (Meters)  Claimed  Forward  Gain  (dBd) 

10  10,9 

12  6,0 

15  8.9 

17  6 ,9 

20  8,5 

40  3.5 


Frequency  (MHz)       SWR 

7.0 

1.55:1 

715 

1.1:1 

7,3 

1.55:1 

14.0 

1.4:1 

14.175 

1.1:1 

14,35 

1.4:1 

21.0 

1.25:1 

21.3 

1:1 

21.45 

1.2:1 

24.5 

1,46:1 

24.7 

1,0:1 

25.0 

1.3:1 

28.0 

1.35:1 

28,25 

1,1:1 

26.5 

1.1:1 

29,0 

1.2:1 

Table  7.  Observed  SWR  for  the  Pro-67  Anten- 
na System.  SWR  meter  was  a  Daiwa  CN-520, 


Photo  £  The  installed  ProSJ,  ready  for  ac- 
tion. [Photo  by  author.} 
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Quality  Test  Gear  &  Electronic  Kits  for  Professionals  and  Hobbyists 


COM-3 


THE  COMMUNICATIONS 
00    SERVICE  MONITOR  THAT 
WORKS  HARDER  FOR  LESS. 

introducing  COM-3  .  .the  new  service  monitor  designed  by  service 
technicians  for  service  technicians.  It  works  harder  for  less. .  .giv- 
ing you  advanced  testing  capabilities  at  a  very  affordable  price. 

FEATURES  *  Direct  entry  keyboard  wilh  programmable  memory 
•  Audio  &  transmitter  frequency  counter  •  LED  bar  graph  fre- 
quency/error deviation  display  *  0-VlO.OOOjuv  output  tevete  ■ 
High  receive  sensitivity.  lessthan5iiV»100KHz  to  999.9995  MHz 
Continuous  frequency  coverage  *  Transmii  protection,  up  to  100 
watts  *  CTStane  encoder.  1  KHz  and  external  modulation 


$4995 

*iniJ  tncludn 
AC  adapter 
FH-2  "*I1  $39,95 


$6^95 

wtrari 

P5-2  kit  149:95 


$8995 

turn  fncl«d*i 
ACarJijilr 


PR-2  COUNTER 

PRE  AMP 

Tht  pfttfjs  ideal  for  measuring  wean 
signals  1  ram  1&  to  1 .000  MHz  *  flat 
25  dfc  gain  ■  B-NC  connectors  ■  great 
lor  sniffing  HF  *  ideal  receive /TV 
preamp  »  3dbMF 


PS-2  AUDIO 
MULTIPLIER 

The  PS-2  is  handy  Ear  nigh  resolution 
Audio  resolution  measurements, 
multiples  Up  in  frequency  ■  great  Icr 
PL  lone  measurements  *  multiples 
oy  10 or  100  •  D.01  Hi  resolution  & 
builton  signal  preamp/condil  loner 


PS-10B1.5GHZ 
PRESCALER 

Extends  the  range  af  your  present 
counter  tn  1 .5  GHz  •  2  stage  preamp 

*  divide  by  1000  circuitry  *  super 
sensitive  (50  mY  typical]  •  BNC 
conrwciprs  •  l ,5  GHz  in,  1.&  MHz  out 

•  drills  any  counter 


CT-70  7  DIGIT  525  MHz 


CT-90  9  DIGIT  600  MHz 


WIRED  WCLUM5 
ACAOAFTOI 


M  39.95 

CT-50  8  DIGIT  600  MHz 


WlA£Dlfc£LUH£ 
AcnuAPrm 


s169.95 

CT- 125  9  DIG 


si  89.95 


WIRFOINtlUHS 
AC  AOftPtf  n 


S1QQ   Qt*      WIHEUWClUatS 


FREQUENCY  COUNTERS 


Ramsey  Electronics  Has  been  manufacturing  electronic  test  g<jar  lor 
Oi/Sr  10  years  and  is  recognized  for  its.  lag  Quality  products  at  Break- 
through prices  All  of  our  counters  carry  a  full  oft&  year  warranty  on 
parts  and  labor  We  lake  great  pride  In  being  the  largest  manufac- 
turer ol  low  cosl  counters-  i  n  1&e  enlire  USA,  Compait  specifications. 
Our  counters  are  lull  leatured.  from  audio  tp  UHF.  with  FF,T  tiigh 
impEdance  input,  proper  wave  shaping lircui try  and  durable  ftigh 
quality  epoxy  glass.  pla?od-thfU  PC  Board  fionsVuiti&n.  All  units  are 
ttOtti  manufactured  »n  the  USA. 

ACCESSORIES  FOR  COUNTERS 

TeTfcscttptD  whip  antenna—  BNC  plug , 

High  impedance  probe,  light  loading 

Low  pass  probfl.  audio  use 

Direst  prone,  general  purpose  use 

THlfcaH  fin CT-7Q.  90 4  125  

Nlcad  packfor  CT-7D; 90  &  125 


6.95 

16,95 

195 

13.95 
3.B5 
B.35 


MOOiL 

PfiEQ  HANK 

SENSITIVITY 

ACCURACY 

DISlIi 

RESOLUTION 

PRICE 

CT-70 

2QHr-550MHi 

-:.50  mv  To  150  MHz 

IPPM 

7 

I  ft,  KHz  100*? 

139.95 

CT-90 

KlHj^OOMHi 

<10flivIo150MHz 
<  lSOrnv  fo6(imihz 

1  PPM 

3 

O.THz.  10Hz,  100  Hz 

169.95 

C1-50 

5Hl-6»MHz 

LESS  tHAN&uw 

t:m 

9 

1Hz.  10Hz 

189.95 

CM  25 

10Hz-t25GHz 

'■:25mv/@39MHi 
<ttrw@  500  Mitt 
irHJ-Tiv(a»BOt>MHz 

IPPM 

9 

0.1  Hz.  IHz.IOHz 

189.35 

CT-90 

WITHQV-1 

OPTION 

10  H^-600  MHz 

9 

01  Hz,  IHz.lOHz 

229.90 

<  10m  v  To  150  MHz 

-  IMiw  To  BOO  MHz 

0.1  PPM 

MINI  KITS-EASY  TO  ASSEMBLE-FUN  TO  USE 


TONE  DECODER 

A  complete 
lone  decoder 
on  a  sing  le  PC  board.  Fealu  res-  40*5000 
Hz  ad iu stable  range  via  20  turn  ooi,  voll- 
ajj  u  regulation,  507  JC.  Useful  for  loticti- 
lone  burst  detuction.  FSK.  elc.  Can  alto 
be  used  as  a  stafela  ton*  encoder  Huns 
on  5  to  12  volts 

Complete  kri,  I£M  $5.95 


40  WATT  2  mtr 
PWRAMP 

Simple  Class  C  powti :  a  m  i « re-aiur#s  0 
ti  mes  power  gai  n  1 W  In  lor  Bout.  2  Wi  n 
(0 '  15  oul  5-  W  in  lor  w  W  out.  Max  output 
ol  50  W,  incredible  value,  complete  with 
all  parts,  less  case-  and  f-fl  relay 

PA-l.fflWpwrarupkit       $27.95 
Tfl  1 .  flf  sen  seel  T  fi  ro  la  y  ki  r      6.95 


SUPER 
SLEUTH 

A  super  sftusl I ivfl  ampli- 
fier which  will  pick  up  a 
pin  drop  ai  15  feet!  Gr-eai 
torrrmmlnring  baby's 
room  or  as  general  pur- 
pose arn(JliltEr  FullZW 
rmsoo(p\il.»unsonfitD 
15volts,usei.a-4Srihm 
sptakei 

bhswi   $5.95 
rottETihttfiftSE 

Run5nn.5-15V[)C. 
Low  ciirrent  f£Smaj 
lminf*inonlli  BCCOfKy 

TE^Kit   $5,50 
rS-eAssy  $9.95 


COLOR  ORGAN 

&M  music  come  afi^E!  3 
difjerenllighisllickfii 
wiib  music  One  light 
each  lor,  hig»>,mid' range 
and  lows.  Each  individ  u- 
ally  adjustable  and 
drives  up  to  300  W.  r  uns 
on  110VAC 

ML- 1  Kit.        $8.95 


VOICE  ACTIVATED 
SWITCH 

tfu! lb  activated  switch 
kit  provides  switched 
outoui  with  current  ca- 
iabi%uplo  100  m  A 
^an  duve  relays  irgbts, 
.EOorfrvenataoE 
recorder  motor  flunson 
9VDC. 
VS-1«IT 

$6.95 


TELE^NDNE 
TRANSMITTER 

Law  tostwtlh  prof  es- 
s.ianal  performance  fea- 
tures include;  self  phone 
linapoweres.unablc- 
1fi)m76tolOOlylHz. 
aoiarilyaniisensstive. 
en  m  pad  size  ('"'•"  x1  'A"  f, 
easily  i-^&taHsaoywhefB 
onllwptiohelinftor 
iri-aidetfie  instrument 
Itietr. 
PB-1  KIT 

$14.95 


VIQLO  MDDULftTOR 

Conveys  any  TV  to  video  monitor.  $ype?      ^_  __ 
si  ab  le,  1  a  nabi  c  over  ch  4-5. 8u  ns  on  5-  15V     jp  /.3J 
isccepts  std  tfiden  signal .  Best  ijnji  oa  Jhe 
niarkerComplelekii  yp-1 


LED  SLINKY  KIT 

Alternately  (I  ashes  £ 
(umbo  t£Ds.  Use  lor 
name  badges,  buttons, 
warning  panel  rights 
Fluxion  3 1o  15  vol  te 

GbiKit.        $2,95 


UNIVERSAL  TIMER 

Provides  Ibe  baste  carts 
and  PC boa<tl  reputed  lo 
provide  a  soutcbo^  pre- 
cision timing  and  pulse 
generation  Uses  565 
limeriC  and  includes  a 
range  ol  part5.1orinD5i. 
liming  neeos. 

IJT-5KH    $5.95 


fMHECEIVER 

Fofbuiii-ina&pHcahons 
or  nobby  experimenta- 
tion, full  Hedged  supe*- 
helrodynerBceiver, 
microvolt  sensitivrty, 
ID  7  MH?  IF.  Integrated 
Clrcwldeteclo-r.BOfflW 
audio  amplilier,  9  V 
external  power sourcf, 
operation  on  staofla'd 
FMbroatftastbandas 
well  as.sarge  portions  on 
eacb-side  compacrit' 
aquarejiJorbugidetec 
tionof  reci^plion 

FB,m  S14.95 


MAD  BLASTER 

Produces  LOUD  ear  shal- 
leringandaireniicinget- 
unfl  ■siren  likesound.  Can 
supply  up  to  15  watts  ol 
obnoxious  audio  Runs 
onfi-15VDC 

MB-1KH        $4.95 


WHISPEft  LIGHT 

An  interesting' lit,  small 
rviikepiLksfp  sounds 
and  converts  mem  to 
ligbt.  The  louder  lire 
s-DLind.  the  imgn  renin* 
llgtn  intiudesmiipnj,  con- 
trols up  to  300  W.  runsosn 
tio  m        __  „_ 

WL-1KH    $5.95 


FM 

WIRELESS 

MIKE 


Transmits  up  to 300 10 
dnyF^l  broadcast  radio, 
uses  any  typfiOtfti  ike. 
Puns  on  3(o  9 V.  Type  FM. 
2  nas  add  fed  sensitive 
rnifce  preamp  slags 

FM-1M     $3-95 

m#m     $4.95 


FM  MINI 
MIKE 


A  super  h  ig  h  perf  o  rman-Se 
FMwireles-smikekil" 
Transmits  %  stab  in  s  ig  na  I 
upto300yardswi'tn 
escepiiunai  audio  qoatily 
bymea^iofitsbuillin 
eSectrei  miht.  Kii  incJudes 
case,  mike.  on-oM  swlltn, 
antenna,  baltery  and 
SLJp^f instructions  ThtsiS 
the  Imesl  unit  available 

m-zu    $14,95 

FM-3  Wired  and  "festod 


19.95 


ffllCAOWAVE 
INTRt  SION  ALARM 

A  reat  microwave 
Soppier  sens  or  that  will 
c  e  te-ct  a  hu  man  as  far  as 
1.0  feet  away.  Operaies 
on  1 .3  GHz  and  is  not 
aliened  by  heat,  hgffl  cr 
yibratiriTis.  Drives  up  fo 
100  ma  output,  normally 
open  or  closed,  runs  on 
12VDC. 

Complete     »1C  „_ 
Kit.  MfW     *I0.5ID 


SIR  FN 

PrOducBsupwardand 
downward  waH  5W 
peak  audio  Oulpul,  runs 
on  3- 15  volts,  uses  345 
ohm  speaker. 

CompHetekit.SM-a 

$2.95 


NEW 


SPEECH  SCRAMBLER 

Communicate  mtolal 
privacy  over  your  tele- 
phone or  radio  Ihis 
scrambler  kit  leatures 
full  duplex  operation 
using  frequency  inver- 
sion. Runs  on  a  &  volt 
battery.  Bothmik«  ano 
Hne-or speaker  output' 
inputs.  Easy  !0  Connect 
lo  any  radio -telephone 
use  fequifes.no  direct 
connection1  Easy  to 
bund. uses  ICD0M cir- 
cuitry .  Can  also  rj*  used 
to  dese  ramble  most 
com   scramblers.. 

BEST  *29.95 
IS*     12.95 


Mo^terC  urd 


& 


TERMS:  •  satisfaction  guaranteed  *  examine  lor  !0  tteys;  il 

not  pleased,  return  In  original  form  (arrelund  •  add  SD/a  lor 
shifipHrtg;anr|  ir>£Liriir>ce  loa  maxirnuflioP  S1D.00  *  lorelgn  tfctd 
IS^iar  Eurlace  mail  •  COD  add  $2.50  |CQ0  in  USA  only)  • 
orders  under  320.00  add  SI  ,50  *  NY  residents  add  P'a.  salEs 
tax  *  30  day&  parts  warrsnly  on  all  kits  •  I  year  pahs  & 
labor  warranty  rjn  all  wired  unils. 


PHONE  ORDERS  CALL 

716-586-3950 


labor  warranty  on  all  wired  unils.  FAX  71  D"&8o"*#754 

RAMSEY  ELECTRONICS,  INC.,  2575  Baird  Rd  T  Pe«f ield.  N.Y.  14526 


ALL  NEW  KITS 


Comc.le?e 
kit  m-< 


PERSONAL 
-nnn-  SPEED 
$89.95  RADAR 

New  low  co$1  mis'owave  ttoopiei  iao<ii  kii  crock?"  cars, 
pianos  ttiyXi  nors-es,  bikes.  Baseballs  models  runners  or 
virtually  anyth'ing  tha:  moves.  -Operaies  ^f  1 1>  ljHH-  ivifh 
over  1/4  mile  range  l£Qdighal  teadou!  displays  speeds  jh 
miles  per  hour,  kHomefers  per  houroi  leel  per  seeonc'1 
Earphone  ouluul  permits  I islem^  m  actual  (towltf  ?^i1i 
Uses  Iwu  l  lt)COlferjr;ans  forantennainQluirjiude^iand 
ryns  on  12  VDC  tasy  lo  bt^iad — ■  all  microwave  ciroiilry  ii 
PC  slnpline.  Kst  intiurie£  detuJtl  ABS  oJajtic  case  wilh 
speedy  ijraphrcs  for  &  professional  loo*,  A  yery  u«y  and 
Eull-01-fud  knl 


RADIOS 


40  &  80  METERS 
HAM  RECEIVERS 

S«nsil4veal!moLl«.  AM  C'jV  SSB  receivers  lor  3.5— i.d or  7.0—75  MH;  Dired  conversion  design 
using  NE602  K  as  leatuied  in  OS?  and  AHRL  handbooks.  Less  than  1  nv  serisfSvily,  traractor 
dtode  tuned.  M  mw  audio  oulpu  I .  Runs  on  9VDC.  h  as  RF  gaio  caiitrot.  Th  is  kit  si  vary  easy  lo 
buiid.  lois  of  fun  and  educaiionai—ideaf  for  the  bem'nner  or  the  ofd  pro.  Theopuonat  matching 
case  kit  features  a  rugrjed  ABS  plastic  case  >N£fr  screened  graphics  Included  are  mactiined 
aluminum  Xnobs:  lor  a  well-tiais^ed  professional  look 


40  Meter  recewe-i 

kit.  hr4       S24.95 


ft}  Metei  receive   _       .-, 
kit.  HR-b  S24.95 


Receiver  case  „--fc  Mmm 

wtc«H      s  12.95 


QRP  TRANSMITTER  KITS,  40  &  80  METERS 

Operate  a  mini  ham  shack.  These  NillcCW  rigs  are  i deal  mates  loour  40  and 80  meter  receivers 
Featuresmcjude  smooth  variable  tuning,  one  wan  nutpul  and  excellent  keying  characteristic^; 
Huns  on  12  VQt  and  is  vSWR  protected  See  now  far  you  can  streicti  yooi  signal  Willi  one  of 
these  mini  ngs.  Optional  A8S cases,  are  avarlabse 


4FJ  meters  Q*iP  m-fc       ^— 
r,g,QRP4(l       ^24. 95 


80melersaFIP  ^^_       __ 

ngQRP80      ^24.95 


Case  kit. 


s  12.95 


AIRCRAFT  RECEIVER  KIT 


Hear  excilmg  aircrail  communicaliurii.- p. uks  ^p  planes  up  lo  100  males  away  Receives  110- 
135  MHz  AM  air  band,  varacto'  1uned  supemet  design  wi'ti  AGC.  ceramic  filter  and  adjustable 
sguclcPi,  Runs  on  9V  battsry,  50  mw  aud^P  eulput,  1  t±v  sensitivity.  Optional  matching  AR5  plastic 
wm  lats.  vou  take  ii  any  where,  feaitrres-  screened  graphics  im<?  machined  sly  mi  nurn  knobs  to*  a 
j'eal  professional lo&k  Compact— o/eai  in-  alrsftoWS-t"  for  |us:piaint;antjingareu^id1ne 
airport. 


C-ompiein 
kl  AH-1 


s24.95 


Recrnver  case 
kil.CAft-i 


M2.95 


SHORTWAVE  RECEIVER  KIT 

A  rantas^c  fyawy  lhai  captures  the  woiW  with  just  a  12"  amemia1  fieceives 
—11  MHz  in  2  \<!Mi  bands,  ^aractrsr  tuned  supemer  desige  wiin  AGC.  RF  gam  con- 
trol, ano  BO  mw  audio  output  Uses  new  Siyneties  miner  chip  for  less,  than  a  mitrovplt  sensitiv- 
ity ? uns  orr^v^  hattery.  Ttn&  is  a  lascmaling  scout,  school  or  club  project,  art  will  provide  hour? 
of  funewen  lo  Itirj  most  serious  PX'er  Ao"d  the  ap^onat  case  kii  and  yuU  have  a  teal  mce  looking 
shortwave  tie  I 

Cornprtte.    coj  rtC  Receiver  case 

kii.  SB-!      *£^.3J  ki1.CSH-1 


M2.95 


PACKET  RADIO 

Commodofi  064^4  packei  ^adiu  interface.  Uses  famous  G«fman  rj»gtcom  wilwarc  Fealures 
tX AFi  ic  chip  sei  fot  reii^b«e  operation— runs  HF  or'VHF  lones  Inciodes  FREE  *isk  soilware.  PC 
Board,  ail  neciissary  r>arts  and  lull  docurnenlalion. 


Domi-leie  kit.  PC-1 


s49,95 


FM  COMMUNICATIONS/2  METER  RECEIVER 

Sensitive  supertietFMl  receiver  lunesany5MH?  sc^menl  Irom  135—1-75Mrtz.  Listen  lo2mtr 
ham  operations,  high  band  police  calls,  weather  or  mobile  phone  calls1-  Easy  to  build  receiver 
f ealu i eS  varadoi'  tuning .  \Z  mkxer  stage,  ceramic  IV  f i Iter s  a  nd  dual  con versmn  desig  n  with 
adjustable  sqoeich  Less  than  i  pv  sensilivily  niqs  on  9  v  oaflery  with 50  thw  audio  oulpul 
Dptt onal  ABS  case  w  ilh  Screened  yr apln  c S  and  mactii ned  si  umsnuni  k  nabs  p  ro'o id- e  a  n  ice  p ro- 
fessionat  look.        . 

SSB'  *29.95        SBr,*1  $  12.95 


NEW  MINIKITS— NEW  MINI  KITS 


BROADBAND 
PREAMP 

A  sensdive  alt  purpose 
preamp.  ideal  lor 
scanners.  TV  sets.  VHP. 
UtJF  rigs,  counters,  etc. 
Features  tow  noise.  4  do 
*ir.2G<Shpain,  HB 
KHj—  t  CH^  operaliofl. 
Runs  Ofl  9—  1?  VEX.  50 
flhmsirtpul. 

K?  *12.95 


LIGHT  BEAM 
COMMUNICATORS 

Tiansmtrsmoaulared  intrared 
hrj':i  upn;  ^Oicetwilhoui  lenses, 
up  lo  1H  mile  using  Um$w  US*S 
50  KHJ earner  lur  tiurri-|ree  opera- 
tion.  l  ra  n5mi(s  Itiru  wi  nduws  elc. 
Ideal  lor  "bugs"  or  listening  to  Ifl 
r  emote  eonlrols.  Transmitter  has 
sensitive  mike  mpul.  receiver 
uses  PIN  delector  and  drives 
speaker  ouipui  Ihils  operaies  on 

9—i?  vnc 


Transmitter  kii. 
LFJ-6 

Receiuur  kit. 
LB-5 


&S.95 
S9.95 


HIGH  POWER  FM 
WIRELESS  MIKE 

Ah  foil  power  mid  timt  will 
transmit  u  p  te  V  £  mi  le  lo  any 
FM  broadcast  radio.  Sensillve 
input  accepts  any  lype  of 
mike,  will  pick  up  normal 
voices  10  feel  away  using 
ihe  available  mini-electric 
■niku  cartridp.  Operates  cn^ 
9-12VDC 


FM-^kit 

S*dsi1iv« 

niitrophone 

cartridge 


S9.95 
S2.95 


2  MTR  &  220  BOOSTER  AMP 


^Mii 


•  30  WATTS  OUTPUT 

•LOW  NOISE  PREAMP 

•  LOW  COST 

•  RUGGED  CAST  ALUMINUM 
CASE 

•  ONE  YEAH  WARRANTY 


Here's  a  great  booster  for  any  2  meter  or  220 
MHz  hand-held  unit.  These  power  boosters 
deliver  over  30  waits  of  output  a Howing  you 
Lo  hil  the  repeaters  full  quieting  while  ttie  low 
noise  preamp  remarkably  improves  recen- 
lions.  Ramsey  Electronics  mas  sold  thou- 
sands of  2  mtr  amp  hits  bill  now,  we  offer 
completely  wired  and  tested  2  mtr  as  well  220 
M-Hi  units  Both  rave  all  the  features  ol  the 
high  priced  boosters  at  a  fraction  of  the  cost. 

PA102  MTH  POWER  BOOSTER  (10  X  power  gain} 
Fully  wired  &  tested $63.95 

PA  2Q  220  MHz  POWER  BOOSTER  (8  X  power  gain) 
Fully  wired  &  lasted $59.95 
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QRZ  CONTEST!  ™ 

VHF  Contest  Software 
for  PC  Compatibles 
-h>  Now  only  $19.95  postage  paid 

—  Covers:  ARRL  Sprints,  VHF  QSO 
Parties,  UHF,  Jan.  Sweepstakes,  & 
the  CQ  World  Wide  VHF  WPX 

—  Menu  driven  and  user  friendly 

—  Color  and  options  user  configured 

—  Grids  worked  display  on-line! 

—  Full  dupe  checking  &  log  editor 

—  Full  cursor  control  for  data  entry 
-*  Handles  multi-op  contest  stations 

—  Handles  4000  contacts  with  256K 
-I-  HF  Version  available  Jan,  1989 

ATFAB  Computers  and  Electronics 

F+0,  Box  4766 

Maineville,  OH  45039 

{513)683-2042 


ATTfab'  * 


* 


(  impyrn    ■  nd     Pub  lp-f-: n    i 


0 


QSj  Accepted 
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* 


R-7000  Widespan  Pan  adaptor 

Panadaptor  especially  designed 
for  the  R-7000  receiver.  For  use 
with  a  standard  scope.  Variable 
span  width  from  1  to  10  Mhz. 
Uncover  unknown  elusive  signals. 
Complete  with  all  cables,  &  90  day 
warranty,  $349.95  Shipped.  Pa. 
res,  add  6%. 

GTI  Electronics 

RD  1  BOX  272 

Lehighton,  Pa.  18235 

717-386-4032 
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INTERNATIONAL 

RADIO  AND  COMPUTER,  INC. 

ANNOUNCES 


It  is  the  newest  ICOM  dealer  in  the  South  East. 

*  We  stock  a  complete  line  of  ICOM  radios  and  acces- 
sories, 

*  We  guarantee  the  reliability  of  everything  we  sell  with  a 
complete  performance  and  function  check. 

*  We  offer  complete  and  efficient  service  of  all  our  fCOM 
and  other  quality  products  with  Factory  Service  parts. 

*  We  have  been  servicing  the  amateur  radio  community 
for  eight  years  and  have  IGCKTs  of  satisfied  customers 
across  the  country. 

Call  us  for  a  quote  before  you  make  your  next  ICOM 

purchase. 
(407)  879-6868  


Send  for  our  FREE  catalog  including  KENWOOD, 
YAESU  and  our  complete  line  of  radio  and  computer 
accessories. 

INTERNATIONAL 

RADIO  AND  COMPUTERS,  INC, 
751  South  Macedo  Blvd. 
Port  St-  Lucfe,FL  34963 


FREE 

IBM  -  PC 

SOFTWARE  CATALOG 


■  For  Hams.  Electrical  En- 
gineers and  Finicky  PC 
Users. 

■  Hundreds  of  programs 
tested  to  IDS's  rigid  stan- 
dards, 

*  IDS's  president  ts  a  HAM  and  hard  to  please.  Only 
30%  of  the  programs  submitted  for  testing  make  it  to 
the  catalog. 

■  He's  also  a  Cheapskate  I  ■ 

Programs  Include: 

CW  CODF.  PRACTICE  ■  CONTEST  LOG  -  accurate 
BEAM  HEADINGS  ■  GRAPHIC  on-screen-plotting 
CALCULATORS  ■  CIRCUIT  DESIGN  AIDS  *  svper- 
tcsted  PROPAGATION  FORECASTING  -  TERMI- 
NAL EMULATION 

NONE  OF  OUR  DISKS  COST  OVER  $3.95!! 

Please  wend  your  N airier  and  Address  (we  would  be  grateful  for 

S.65  cash  or  stamps  for  postage,  but  no)  required)  to:" 

INTERCON  Data  Systems 

Dcpt.  7,  P.O.  Box  696 
Gambrllls,  MD  2 1 054-0696 
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UAI-10  AND  UAI-20 

UNIVERSAL  REPEATER/LINK 

AUDIO  INTERFACE 


Delailed  application  manual 

Low  power  operation,  19ma  @  12v 

CTCSS  decoder  on  the  UAI-20  only 

Assembled,  tesled.  one  year  warranty 

Link  monitor- mix ^ monitor  mute  control 

Adjustable  repeater/ link /DTMF  audio  outputs 

Selectable  DTMF  mule  on  repeater  and  link  audio 

Repeater,  link,  auxiliary  and  control  audio  inputs 


UAI-10 

$44.00 


UAI-20 

$89.00 


CREATIVE  CONTROL  PRODUCTS 

3185  Bunting  Avenue 

Grand  Junction,  CO  81S04 

(3D3)  434-9405 
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antenneX 

'The  mini-magazine  for  antenna  experimenters" 
DO  YOU  - 

•  Have  a  lousy  mobile  signal  on  al*  bands? 

•  Need  an  inexpensive  directional  antenna  for  10  meters? 

•  Can't  choose  between  a  vertical  or  horizontal  antenna? 

•  Need  a  low  noise  antenna  tor  160  meters? 

■  Warn  to  design  an  antenna  but  don't  want  to  redo  the  wheel? 

•  Need  a  program  for  antenna  design  and  antenna  plotting? 

■  Want  no  find  out  rf  someone  else  has  solved  your  problem? 

•  Don't  know  wriat  antenna  is  best  for  hamsats  or  others? 

•  Need  a  disguised  mobile  antenna  for  the  car? 

•  Want  a  crteap  automatic  antenna  coupler  for  any  type  rig? 

•  Just  want  to  learn  more  about  antennas? 

then  you  must  sudscribe  to  -  antenneX 

antenneX  is  a  mini- magazine  for  antenna  experinn enters  from  the 
new  ham  to  the  oldtimer  There  is  something  tor  everyone.  From 
computer-aided  design  to  reference  table  of  dipole  measurements 
to  a  question  and  answer  column.  Everyone  will  find  something 
of  interest! 

A  one  year  subscription  is  only  $11.97  for  Continental  USA  and 
possesions  S 17. 00  for  foreign  surface  mail. 

Send  your  subscription  to: 

antenneX 

P.O.  Box  8995  Dept  19      Corpus  Christi,  TX  78412 


Electrical  Books 


TESLA  COIL 
SECRETS! 

Page  through  the  private  note- 
books of  a  builder  of  lightning 
bolt    generators!    Incredible 
diagrams  and  secrets!  Rare  infol 
Paperback  book.  Only  $6.95 

HAMMARLUND 

Shortwave  Manual! 

Build  12  different  hot  short- 
wave receivers  from  this  1937 
construction  manual.  Photos, 
diagrams,  text!  Wait- to- wall 
how  to!  Only  $4.95 

MUCH  MORE! 

Other  great  books  on  getting  high  power  from  auto 
altem  ators,  run  three  phase  motors  on  single  phase, 
high  voltage  projects,  perpetual  motion,  Tesla's 
lost  inventions,  magnets,  unusual  electrical  instru- 
ments, I ig fining  bolt  generators,  and  much  more! 

Experimental  Science 

fner edible  two  volume  set  from 
1 906.  Build  cameras,  phonograph, 
hydraulic  ram,  Geissfer  tube,  mi- 
croscope, batteries,  lenses,  much, 
much  more.  Classic  how-to  refer- 
ence. Over  1000  pages.  Two 
volume  set  onfy  $34.95! 

OFFICIAL  1934 
Shortwave  Manual 

Build  simple  but  powerful  short- 
wave radios  from  plan**  in  this 
1934  handbook.  Includes  new  chapter  showing 
how  to  use  transistors  to  replace  tubesf  Heavily  il- 
lustrated paperback!  Excellent!  Only  $14,95 

MANY  OTHERS: 

Static  Electricity  $5. 95,  Electrical  Designs  $1 1.50, 
Experimental  Physics  $23.95,  Storage  Batteries 
$8,95,  Power  Inverter  Technology  $4.00,  Arma- 
ture Winding  &  Motor  Repair  $1 6,95, 50  Perpetual 
Motion  Mechanisms  $3.75,  more!  See  Catalog! 


ORDER  FROM 
THIS  AD  TODAY? 

Check,  MO,  Visa, 
MC.  Handling:  75c 
first  book,  25 £  each 
additional.  Moneys 
back  guarantee. 


OR  WRITE  FOR 
A  CATALOG! 

Write  for  your  copy  of 
Lindsay's  unusual  Electrical 
Books  catalog  and  see  for 
yourself  what  you've  been 
missing!  Send  $1.00  (US  & 
Canada)  or  $3,00  foreign  air- 
mail. We'll  send  your  catalog 
immediately!  Write  today! 


I      r=i    &     t— 


-  'ObV.Mh  LrfWH"J  -  tt 


r. 


n 


.  Lindsay's  Electrical  Books  . 

■     PO  Box  1 2-WB3,  Bradley  IL  6091 5     I 

1 1      I  Send  the  books  marked  and  a  free  catalog! 
|  [^  Send  just  a  catalog!  $1  00  enclosed,., 

Name I 

Address I 

City St Zip 
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Number  13  on  your  Feedback  card 


TCM  3105  Modem 
for  the  Digicom  >  64 

A  mini-modem  for  1200  Baud  packet 

by  Craig  Rader  N4PLK,  John  Krohn  KJ4GP,  Sam  Baine  W4KUM,  and  Mike  Zinicola  WD4PVS 


Another  modern  for  the 
Digicom  >  64  TNC 
Emulator  program?  Yes!  This 
one  is  different  from  Barry 
W2UP*s  packet  modem  (see 
the  August  1988  issue  of  73)  in 
that  it  works  exclusively  on  10 
meters,  VHF,  and  UHFat  1200 
baud.  It's  cheap  and  very  small 
— so  small,  in  fact,  that  some 
Digicom  enthusiasts  are  in- 
stalling this  little  jewel  inside 
their  Commodores! 

The  prime  mover  of  this  sim- 
ple modem  is  a  single  16-pin 
modem  IC,  the  TCM  3105, 
manufactured  by  Texas  Instru- 
ments. This  IC,  powered  by  5 
volts,  handles  all  modulation/ 
demodulation  functions  digital- 
ly. You  can  attach  it  directly  to 
the  cassette  port  of  the  Com- 
modore 64  and  128.  Because 
the  TCM  3105  consumes  little 
power,  you  may  operate  other 
programs  and  peripherals  concurrently. 

Get  on  2  Meters  Quickly  and  Cheaply 

If  you  have  operated  HF  packet,  you  know 
that  the  mode  is  difficult  even  with  expensive 
interfaces,  A  tuning  aid,  such  as  an  oscillo- 
scope or  LED  bar  graph,  is  necessary.  So- 
phisticated filtering,  such  as  that  found  in 
expensive  modems,  is  also  desirable.  If 
you're  a  newcomer  to  packet,  you  may  not 
want  to  get  involved  in  all  that  at  first.  For 
packet  newcomers,  2-meters  is  the  place  to 
stan,  and  this  modem  will  get  you  on  there 
quickly  and  cheaply. 

The  idea  for  this  modem  came  originally 
from  the  West  German  authors  of  Digicom. 
In  their  German  program  documentation,  we 
include  a  basic,  hand-drawn  schematic.  Over 
time,  as  a  result  of  use  and  testing,  we  made 
additions  and  modifications.  For  example, 
we  added  front-end  audio  limiting  and  a 
watchdog  timer.  With  the  aid  of  applications 
engineers  at  Texas  Instruments,  they  made 
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Get  on  1200  KB  packet  with  this  little  gem, 

several  circuit  modifications  to  improve  the 
modem's  sensitivity, 

We  came  up  with  the  following  PC  board 
and  construction  design  to  make  the  Digicom 
program  more  accessible  to  people.  We  hope 
that  the  low  cost  and  ease  of  construction  will 
encourage  more  newcomers  to  join  the  packet 
mode. 

Assembly 

The  component  layout  diagram  (Figure  2) 
shows  the  PC  board  parts  mounted  as  they 
appear  on  the  non-foil  side  of  the  board.  Hold 
the  PC  board  up  to  a  light  to  see  the  foil  traces 
on  the  opposite  side,  and  use  these  traces  to 
guide  you  in  parts  placement. 

The  design  uses  a  right-angle,  six-contact 
card-edge  connector  (Dale  EBT156-6R1W). 
It*s  possible  to  use  a  regular  solder  tail  con- 
nector, as  the  solder  points  will  line  up  the  bar 
traces  on  the  PC  board.  Apply  a  thick  line  of 
plastic  cement  to  the  board/connector  joint  in 
this  case,  to  prevent  the  sotder  tails  from 


breaking  off.  The  PC  card  is 
installed  in  the  Commodore's 
cassette  port,/*?//  side  down . 

Note  carefully  the  orientation 
of  the  IC  and  ensure  that  the  IC 
socket  is  soldered  correctly  for 
proper  orientation  of  the  chip* 
Do  not  install  the  IC  until  sol- 
dering is  complete  and  the 
board  has  been  tested  for  shorts. 
When  assembly  is  complete 
(and  before  installing  the  IC), 
make  a  continuity  check  be- 
tween pin  2(B)  of  the  cassette 
port  connector  and  the  other 
pins.  As  you  look  straight  at  the 
computer  side  of  the  connector, 
with  the  non-foil  side  of  the  PC 
board  up,  pin  1(A)  is  at  your 
right  and  pin  6(F)  is  at  your  left. 
With  R9  turned  fully  counter- 
clockwise, there  should  be  at 
least  lOOkQ  between  pin  B  and 
the  other  pins,  If  there  is  less 
resistance,  you  have  a  solder 
bridge  somewhere.  Check  the  entire  PC  card 
carefully  for  solid  solder  connections  and  sol- 
der bridges. 

You  will  need  to  make  four  connections  to 
your  transceiver:  push-to-talk,  microphone, 
speaker  (audio  from  the  transceiver),  and 
ground.  You're  lucky  if  you  can  get  audio 
from  the  front  panel  of  the  rig  (as  in  the  new 
ICOM  models)  because  then  you'll  need  only 
one  cable.  If  you  can  get  audio  only  from  a 
separate  jack  on  the  rig,  then  you  Ml  need  a 
separate  cable.  Join  the  ground  from  the  au- 
dio line  with  the  ground  from  the  mic/ptt  line 
at  the  PC  card. 

If  you  use  an  HT  with  this  modem  and  the 
HT's  ptt  circuit  is  combined  with  the  mic 
circuit,  then  join  the  two  lines  from  the 
modem  before  they  reach  the  jack  on  the  HT. 
This  is  normally  done  with  a  resistor  in  the 
ptt  line  and  a  0. 1  |JF  capacitor  in  the  mic  line. 
The  value  of  the  resistor  varies  with  the 
brand,  but  3.3kQ  works  with  the  Yaesu  and 
30kQ  with  the  ICOM,  If  you  have  a  friend 


VIEW  OF  CASSETTE  POST  FROM  flEAft  OF 
COMMODORE  6*  "28 


Figure  L  Schematic  far  the  plug-in  modern  far  Digicom  >6C 


with  a  TNC,  ask  him  what  the  directions  say 
for  connecting  your  brand  of  HT  to  his  TNC. 
Whatever  works  for  TNCs  will  work  for  this 
modem. 

There  are  some  transceivers,  particularly 
those  with  ptt  relays,  that  won't  key  up  with 
a  small  transistor  like  the  one  used  on  the 
modem  board,  Jf  you  have  such  a  transceiver, 
you  could  insert  an  opto-isolator.  such  as  a 
TIL- 1 19,  in  the  circuit-  This  low-costT  6-pin 
IC  will  key  transceivers  with  ptt  voltages  as 
great  as  100. 

PinoutfortheTIL-119 

1.  Connect  to  pin  2  of  the  cassette  port 
(5  volts)  through  a  3,3kQ  resistor. 

2.  Connect  to  the  ptt  pin  on  the  modem 
header. 

3,  No  connection. 

4,  Connect  to  negative  side  of  transceiver 
ptt  circuit. 
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figure!.  Parts  placement  diagram. 


5.  Connect  to  positive  side  of  transceiver  ptt 
circuit . 

6.  No  connection. 

Tuning  and  Testing 

Install  the  IC  chip,  correctly  positioned, 
into  its  socket  and  install  the  modem  into  the 
cassette  port  while  the  computer  is  off.  Turn 
the  computer  on  and  feel  the  IC  chip.  If  it  is 
warm  at  all,  turn  off  the  power  and  remove 
the  modem  from  the  cassette  port.  Recheck 
the  modem  for  IC  orientation,  solder  bridges, 
and  incomplete  connections. 

R.9  adjusts  the  receive  bias  of  the  TCM 
3105JL.  The  quickest  and  easiest  way  to 
make  this  adjustment  is  to  boot  up  the  Digi- 
com program  when  the  packet  frequency  is 
busy,  and  adjust  R9  until  Digicom  starts 
printing  data.  Of  course,  you  must  have  the 
monitor  functions  of  the  program  turned  on. 
Alternatively*  you  can  adjust  R9  for  the  pres- 
ence of  the  correct  voltage  on  pin  7  of  the  IC 
chip.  With  5  volts  applied  to  the  modem*  R9 
should  decode  wfccfl  2,26  volts  are  prescru  at 


Figure  J.  Etching  pattern  far  the  PC  board. 


pin  7.  Digicom  doesn't  have  to  be  running* 
but  be  careful  not  to  short  adjacent  pins  with 
the  voltmeter  probe. 

R4  controls  the  AFSK  audio  output  from 
the  modem  to  the  MIC  input  of  your  transceiv- 
er. You  don't  want  to  overdrive  your  rig  so 
adjust  it  for  the  minimum  output  that  will  give 
reliable  reception.  Send  UNPROTO  packets 
via  a  local  digipeater  and  watch  your  screen. 
If  you  see  your  rig  transmitting,  but  the  digi  is 
not  repeating  your  data,  you  know  the  output 
is  too  low. 

A  30-second  watchdog  timer  incorporated 
in  the  modem  design  should  be  adequate  for 
any  packet  transmissions.  If  longer  time-out 
periods  are  desired,  you  may  increase  the 
value  of  C6.  However*  remember  that  the 
sole  function  of  this  timer  is  to  drop  out  the 
Ptt  circuit  if  it  is  accidentally  keyed  while 
you  are  not  present,  The  longer  the  time-out 
period,  the  greater  the  chance  of  frying  your 
rig.  Be  conservative  and  go  with  the  shortest 
time-out  period. 

Parts  Availability 

The  following  distributor  is  given  as  a 
source  for  the  TCM  3105JL  modem  IC*  the 

4,4336-MHz  crystal*  and  the  6-pin  (double) 
card-edge  connector*  although  other  distribu- 
tors carry  the  parts:  Active  Electronics*  133 
Flanders  Road,  Westboro  MA  01581;  1-800- 
228-4834. 

Complete  kits  will  be  available  at  the  price 
of  $38,50  plus  postage  (US  and  Canada, 
$2.50;  other  countries,  $5.00).  These  kits 
will  include  a  high-quality  printed  circuit 
board  and  all  components  necessary  to  get 
the  modem  on  the  air,  excluding  the 
transceiver  cable.  Money  orders  in  US 
currency  only,  please.  Contact  Craig  Ruder 
N4PLKt  922  Baltimore  Drive.  Orlando  FL 
3281 0-553  L 


Parts  List 

Resistors 

R1 

1k 

R7 

10k 

R2 

3.3k 

R3 

22k 

R3 

220k 

R9 

100k 

R4 

10k 

R10 

single-turn  pot 
1k 

R5 

1k 

R11 

single-turn  pot 
3.3k 

R6 

7.SO 

C1 
C2 
C3 

Capacitors 
Poly*  Mylar,  or  tantalum 
20pF         C4       0.1  jiF 
20pF         C5       0.1  pF 
0.1  uF        C6       lOOOuF 

(elect  rofytic) 

Other 

D1 ,  D2,  D3  1 N9 14  diodes 
Y1  4,4336  MHz  HC-1 8  case  crystal 
Q1 ,  Q2,  Q3  2N3904  NPN  transistors 
U1  TCM  3105JL  FSK  Modem  IC 
P1  4-pin  header  (0.1  *  spacing) 
P2  6-pin  card-edge  connector 
(DaJeEBT156-6R1W) 
W1  wife  jumper 
16-pin  IC  socket  (PC  mount) 
Case  (if  desired) 

4-conductor  shielded  transceiver  cable 
Audio  cable  {if  required) 
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HF  Equipment  Regular  SALE 

IC-781  Xevr/Rcwf/ps/tunef /scope... 5995.00    Call 


JC  761  Xcvr^Rcvf/ps/funer 2699  00  2369 

hm  36  Seafaring  hand  miCfnphM  47.00 

SP-20  Ext  speaker  w/audio  filter  _.  149.00  139*5 

Fi-lOi  250  Hz  1st  IF  CW  Mier  „...  73.50 

FL-53A  250  Hz  2nd  IF  CW  filler ....  115  00  109^ 

FL-102  6  kHz  AM  filter ...*..,.  59.00 

EX-310  Voice  synthesizer 59.00 


IC-751A  9  band  xcvr/.l-30  MHz  revr 

PS-35  Internal  power  supply 

FL-32A  500  Hz  CW  filter  (lstlF) 

FL-63A  250  Hz  CW  filter  |hUF)„„ 
FU52A  500  Hz  CW  fitter  (2nd  IF)  .„ 

Ft- 53  A  250  H/CW  titer  (2nd  IF}... 
FL-33  AM  filter.. 

FL  70  2.8  KHz  wide  SSfl  filter ...... 

RC-10  External  frequency  controller 


1699.00  1469 
219.00  199s* 

6900 

59.00 

11500109" 
115.00109" 

4900 

59  00 

49  00 


IC-735  HF  transceivw/SW  revr/mic    1099,00  949" 


PS-55  External  power  supply.,,, 
AT*  150  Automatic  antenna  tuner 
FL  32A  500  Hz  CW  filter  . 
EX*243  Electronic  keyer  unit  ..... 
UT-30  Tone  encoder 


t  *  ■  +  i 


i     ■      i     m      I     i      ■ 


219.00  199" 
445.00  369" 

69.00 
64.50 
18.50 


Other  Accessories 

IC-2KL  16045m  solid  state  amp  w/ps 

PS- 1 5  20A  external  power  supply 

PS-30  Systems  p/s  w/cord,  6-pm  plug 
M8  Mobile  mount  735/751A/761A... 

SP-3  External  speaker 

SP-7  Small  external  speaker 

CR-S4  High  slah  ret  rial  for  751  A... . 

PP  I  Spedker  patch 

SM-6  Desk  microphone *..... 

SM-8  Desk  mic  -  two  cables,  Scan 

SH-ID  Co m pressor/ graph  EQ,  8  p«n  mic 
AT  100  lOOWS-band  auto,  antenna  tuner 
AT-500  50OW9-band  auto  antenna  tuner 
AH  2  8  band  tuner  w/mount  &  whip 
AH  -2A  Antenna  tuner  system,  only .... 
GC  5  World  clock 


\w,m  ■■  w 


Regular 

1999.00 

175  00 

349.00 

2599 

65.00 

5199 

79.00 

179.00 

47  95 

89.00 

149.00 

445.00 

589.00 

659.00 

519.00 

31.95 


SALE 
1699 
15995 
319" 


164" 


139" 
389" 
519" 
589" 
449" 
79" 


ICOM 


•  targe  Stocks 
if  Fast  Service 

*  Top  Trades 

at 


VHF/VHF  base  mutti-modes 
IC-275A  25W  2m  FM/SSB/CW  w/ps 

IC-275H  10OW  2m  FM/SSB/CW 

IC-375A  25W  220  FM/SSB/CW  (t/o) 
IC-475A  25W  440  FM/SSB/CW  w/ps 

IC-475H  75W  440  FM/SSB/CW 

IC-575A  25W  6/  10m  xcvr  w/ps 

IC-575H  100W6/lOmxcvr.. 


■  *•■■■' 


Regular 
1299  OG 
1399.00 
139900 
1399.00 
1599.00 
1399.00 
1699.00 


SA1E 

1069 
1129 
899" 
1099 
1289 
1129 
1499 


IC-471H  75W  430-450MH*  base  (c/o) 

PS-35  Internal  power  supply ,, 

AG-35  Mast  mounted  preamp  ...... 

AG-35  (Purchased  with  IC-471H] 

SM-6  Desk  microphone  ....... — .... 

EX-310  Voice  synthesizer 

TS-32  CommSpec  encode/decoder.... 
Ul-15  Encoder/decoder  interface... 

UT-15S  UT-lSSw/TS-32  installed 

VHF/UHF/1,2  Uf/  Mobiles 
IC-37A  25w  220  FM/TTP  mic...  (c/o) 
IC-47A  25w  440  FM/TTP  mic...  (c/o) 

PS-45  Compact  BA  power  supply... 

UT-16/EX-388  Voice  synthesizer ... 

SP-10  Slim  line  external  speaker .. . 

IC  28A  25W  2m  FM,  TTP  mic 

IC-2BH  45W  2m  FM,  TTP  mic 

IC-38A  25W  Z20  FM,  HP  mic 

IC-4SA  25W  440-450  FM.  regular  mic 
IC^48A  25W 440-450  FM.  TTP  mic..., 

HM-14  Extra  TTP  microphone 

UT-2S  Digital  code  squelch. 

UT-29  Tone  squelch  decoder ....... 

HM-1G  Speaker/ microphone 

[C-22SA  25W  2m  FM/TTP  scan  mtc. .. 
IC-228H  45W  2m  FM/TTP  scan  mic... 

UT-40  Pocket  oeep  function.....,,. 
IC-9O0A  Transceiver  controller. 


1399  00  989" 
219.00  199" 

99.95 

9995     9" 

47.95 

59.00 

59.95 

34  00 

96.00 

Regular  SALE 

499.00  349" 

549.00  399" 

145.00  134" 

3499 

3599 

469,00  409" 
499.00  439" 
489.00  349" 
459.00  369" 
509.00  449" 

59.00 

39.50 

46.00 

34.00 

509.00  449" 
539.00  479" 
45.00 
639.00  569" 


[       *  Package  Special . .  - 

IC-900A  Transceiver  controller  with  UX-29H 
2m/45W  and  UX-39A  220/25W  band  units. 

$96095 


UX-19A  10m  10W  band  unit  .......   299  00 

UX-29A  2m25Wbandoml 299.00 

UX-29H  2m  45W  band  unit. 349.00 

UX-39A  720MH7  25W  band  unit,.,   349.00 

UX-49A  440MHz  25W  band  unit 349.00 

UX-59A  6m  10W  unit 349  00 

UX-129A  l.2GHz  10W  band  unit  ...   549  00 

IC-1200A  10W  12GHz  FM  Mobile 699.00 

JC-320OA  25W  2m/440  FM/TTP  (c/o)  695.00 

UT-23  Voice  synthesizer 34.99 

IC-3210A  25w2m/440  FM/TTP. .._   739.00 
AH-32  2m/440  Dual  Band  antenna  ...     39.00 

AHB-32  Trunk-lip  mount 35.00 

Larsen  PO-K  Roof  mounl 20.00 

Larsen  PO-TLM  Trunk  lip  mount....     22.00 

Larsen  PO  MM  Magnetic  mount ....     22.00 

RP-1210  1.2GHz  10W  99  ch  FM  xcvr  1529.00 

RP-2210  220MHz  25W  repeater 1649.00 

RP-30L0  440MHz  10W  FM  repeater...  1299,00 


2G9" 
269" 
319" 
289" 
319" 
319" 
499" 
549^ 
499" 


649 


is 


1349 
1469 
1149 


Due  to  the  si/t  of  the  ICOM  product  tine,  some  accessary 
items  are  not  listed   if  you  have  a  question,  please  cafi 
All  prices  shown  art  subject  to  change  without  notice. 


. 


MostefC&rd 


Hand-hekk  Regular 

IC-2A  2-meters. 28900 

IC-2AT  with  TTP 319  00 

IC  3AT  220/TTP(c/ol  349.00 
1C-4AT  440  MHz.  HP  349.00 
IC02AT/High  Power  40900 
IC  03AT  for  220  MHz  449.00 
IC-04AT  for  440  MHz  449  00 
IC  ii2AT  tor  2m  w/ TTP  329  00 
IC-U4AT  440 MHz,  HP  369  00 
IC-2GAT  for  2m.  TTP  429.00 
IC-4GAT  440MHz,  HP  449.00 
IC-32AT  2m/440MHz   629  00 


SALE 
259** 
279" 
269" 
299" 
349" 
28  9" 
389" 
289" 
299" 
379« 
399« 
559^ 


IC-u2A  for  2m  w/o  TTP 
Reg  i?_         Ctoseout  S249*5  j 

IC-12AT  1W  1.2GHz  FM  HT/batt/cgr/TTP  473.00  369" 
IC-12GAT  Dlx  1/7W  1.2GHz  FM  HT/nP   529.D0  469" 


1   H  *  H    h  *■  ■    i    ■ 


Regular  SALE 
525  00  479^ 
625.00  569" 
Regular 


Ainr.if(  hand  handheld* 
A  2  bW  PEP  synth,  aircraft  HT, 
A^20  Synth,  aircraft  HT  w/VOR. 

'■  CQSSQfies  Inr  jpf  except  micros 
BP-7  425mah/ 13.2V  Nicad  Pak  .  use  BC-35    79.00 
BP-8  800mah/8.4V  Nicad  Pak  -  use  BC  35 ...    79.00 
BC  35  Drop  in  desk  charger  for  all  batteries    79  00 

BC-16U  Walt  Charger  tor  BP7/BP8 „.,._    2125 

tC-ll  Vmyl  case  for  Dtjt  usmg  BP^3 -.. 20.50 

LC-14  Vinyl  case  for  Dlx  using  BP- 7/8  ........    2050 

LC-02AT  Leather  case  for  Dh  models  w/BP- 7/8    54  50 
Accessories  tor  IC  And  IC-O  series  Regular 

BP-2  425mah/7  2V  Nicad  Pali  ■  use  BC35....    4900 

BP  3  Eitra  Std.  250  mah/g,4V  Nicad  Pak  ....    39  50 

6P-4  Alkalme  battery  case 16.00 

BP-5  425mah/ 10.8V  Nicad  Pak     use  BC35  65.00 

CA-5  5/8- wave  telescoping  2m  antenna 19.95 

CP- 1  Cig.  lighter  plug/cord  for  BP3  Or  Dlx . . . .    13  65 

CP-10  Battery  separation  cable  w/chp 22.50 

DC-1  DC  operation  pak  tor  standard  models    24.50 

MB16D  Mobile  mtg  bkt  for  all  HTs 2599 

LC-2AT  Leather  case  lor  standard  models 54.50 

RB-1  Vmyt  waterproof  radio  bag 35  95 

HH-9  Speaker  microphone, 47  00 

HS  10  Boom  microphone/headset...,..,.. 24  50 

HS  10SA  Vok  unit  for  HS40  &  Deluxe  only   24  50 

HS  10SB  PTT  unit  for  HS  10 24.50 

SS  32SMP  Commspec  32 -tone  encoder 27,95 

For  other  HT  Accessories  not  listed  please  CALL 
Rece/vens  Regulai  SALE 

R-71A  100kHz  to  30MHz  receiver. $999.00  869" 

RC-11  infrared  remote  controller....     70.99 

FL-32A  500  Hz  CW  filter , 69.00 

FL-63A  250  Hz  CW  filter  (1st  IF) ....      59.00 

FL-44A  SSB  filter  (2nd  IF) 178.00159" 

EX-2S7  FM  unit M     49.0(1 

EX-310  Voice  synthesizer  ^.t„„,,.1  59.00 
CR  64  H^h  stability  oscillator  xtal  79.00 
SP-3  Exlemal  speaket.....„,„„,...     6500 

CK-70(EX299)   12V  OC  option 12.99 

MB-12  Mobile  mount,, 25  99 

R-70OO  25MHz  to  2GHz  scan  revr...,.  1199  0O  1049 
RC-12  Infrared  remote  controller.. „      70.99 

EX-310  Voice  synthesizer 59  00 

TV-ft70O0  ATVumt. „. 139  00  129" 

AH-7000  Rattjattng  antenna 99.00     (16} 


HOURS  •  Mon,  thru  Fri.  9-5:30;  Sat.  9-3 

Milwaukee  WATS  line  1800-55804 11  answered 
evenings  until  8  00  pm  Monday  thru  Thursday. 

WATS  lines  are  for  Quotes  &  Ordering  only, 
use  Regular  line  for  other  Info  &  Service  dept 


Order  Toll  Free:  1-800-558-0411 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


iVjnctu 


TiTTTTi 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216 

AES*  BRANCH  STORES  


Phone  (414)  442-4200 

Associate  Store 


WICKLIFFE.  Ohio  44092 
28940  Euclid  Avenue 
Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 

X?  1-800-321  3594 


ORLANDO.  Ha.  32803 

621  Commonwealth  Ave. 

Phone  (407)  894-3238 

Ffa.  WATS  1  800-432  9424 

Frdr,^l-800-3274917 


CLEARWATER.  Fla    34625  LAS  VEGAS.  Nev,  89106   CHICAGO.  Illinois  60630 


1898  Drew  Street 

Phone  (813)  4614267 

No  In  State  WATS 


1072  N,  Rancho  Drive 

Phone  (702)  647-3114 

Ho  In-State  WATS 

Outside  i    rt/irt  mm   t-nn 


No  Nationwide  WATS    SSK 1-800-634-6227 


ERICKS0N  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone  (312)  631-5181 

RS 1-800-621-5802 


ICOM 


t*01T*4C04d 


i>CVHF 

COMMUNICATIONS 


FEATURING  W2DRZ  902  MHz 
TRASS  VERIER  WOW  QHLY  S299 
FREE  WITK  PURCHASE  1 40 MHz  3W 
AtTEKUATOR  A  $49  VALUE 
DEALER  INQUIRIES  INVITED 
ICOM,  AEA,  LARSEN  VAN  GORDEN, 
VI8R0PLEX.  NYE-VWING,  FALCON  COMM. 
LEADING  EDGE.  ARRL  PUBLICATIONS, 
KAGLO.  HAMTRONICS,  PROWRITER, 
ELEPHANT  DISKS,  DEBCO.  TRIONYX 


915  North  Main  Street 


Western  jX* h'  Ynrk  "i  fittest  amateur radio rfrtth't . 


Jamestown,  New  York  14701      PH.  (716)664-6345 


RAISED  PRINT 

QSL  CARDS 


From  Dennis,  WA5QMM 

Offset  Printed  -  High  Quality 
Nothing  like  it  anywhere!  You  can 

actually  FEEL  the  type!  1 7 
beautiful  designs  including  a  Full- 
Color  Eagfe. 
For  Free  samples  &  Info,  call 
(318)443-7261 

Network  QSL  *  ~  P.O.B.  1320Q  -  Alexandria.  LA  71315-3200 


J 


CIRCLE  1 1 4  ON  READER  SERVICE  CARD 


LOGWRITE 

Arc  you  tired  of  w&sting  your  lime  and  money  an  $ub  par 
togging  pengrams7  Bring  your  lUliott  into  I  he  computer  agr 
with  LOGWRITE.  the  quality  menu  driven  user  friendly 
togging  program  written  by  BdTm  (N03V).  LOGWRITE  If 
the  perfect  accessory  for  the  complete  ham  station.  It  simpli- 
h ei  yutir  operation  and  gives  you  ihe  ctimpetitive  edge  in 
con  I  eating  itnd  DXiftg.  LOGWRITE  works  with  all  IBM  PCs 
and  compatibles. 

LOG  WHITE'S  unique  .split  screen  feature  allows  for  simulta- 
neous logging  and  text  processing.  U>gRmK  features  include; 

-Infant  callsign  or  prefix  search 
-Print.  Bdil .  or  View  records 
-Plenty  of  mom  fornoies  &  addresse* 
Automatic  time/dale  stamping 

Tcxl  pfoceswr  Features  automatic  word  wrap,  backspace  cor- 
nel, and  MrfTjLhng.  Throw  away  your  pen  and  papers 
To  order  your  copy  of  LOGWRITE  complete  with  instruction 
manual  send  124.95  [Pa,  residents  add  II  50  sales  tail  to: 

Aerospace  Corou  fling 
P  O  5ni  S36  Buduaffcjro  PA  11913 

30  day  money  -back  guarantee 

Or  call  I  iSOOA  3*5~* 156  cat  >*  to  Older  wilh  Visa/  Mastercard 
( Please  specify  3-5  or  5.25  inch  floppy  |  


CIRCLE  88  ON  READER  SERVICE  CARD 


IF  YOU  BUY,  SELL  OR  COLLECT 
OLD  RADIOS,  YOU  NEED... 

ANTIQUE  RADIO  CLASSIFIED 

Antique  Radio's  Largest-Circulation 
Monthly  Magazine 

Articles  -  Classifieds  -  Ads  for  Parts  &  Services 

Also:  Early  TV,  Ham  Equip.,  Books, 

Telegraph,  40rs  &  50's  Radios  &  more... 

F/ee  20-word  ad  each  month.  Don't  miss  out! 

Free  Sample.  &*Month  Trial  -  Sil- 
l-Year: $19  (S28  by  1st  Class),  Foreign  -  Write, 

A.R.C.,  R0.  Box  2-E4,  Carlisle,  MA  01741 


CIRCLE  29S  ON  READER  SERVICE  CARD 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 


MODEL 

SG  100F 

$429.9S 

d«(iv«r*d 


•  Covers  100  MHz  to  199.999  MHz  in  1  KHz  steps  with 
thumbwheel  dial  •  Accuracy  W-  1  part  per  10  mil- 
lion at  all  frequencies  *  Internal  FM  adjustable  from 
0  to  100  kHz  at  a  1  kHz  rate  ■  External  FM  Input  ac 
cepts  tones  or  voice  *  Spurs  and  noise  at  least  60  dB 
below  carrier  •  Output  adjustable  from  5-500  mV  at 
50  Ohms  *  Operates  on  12  Vdc  @  Vi  Amp  *  Available 
for  Immediate  delivery  *  $429,95  delivered  »  Add-on 
accessories  available  to  extend  freq  range,  add  Infi- 
nite resolution.  AM.  and  a  precision  120  dfi  attenya 
tor  •  Dal  I  or  write  for  details  •  Phone  in  your  order  as 
fast  COO  shipment . 

VANGUARD  LABS 

196-23  Jamaica  Ave.,  Mollis,  NY  11423 
Phone:  <7iBi  468-2720  Mon.-Tburs 


CIRCLE  79  ON  READER  SERVICE  CARD 


*  *  PRESENTING  ***** 

TV 
DESCRAMBLERS 

*****   STARflfrVG    ***** 
JERROLD,  HAMLIN,  OAK 

AND  OTHER  FAMOUS  MANUFACTURERS 

•  FINEST  WAJfflAPWnr  moOBAM  AVAILABLE 

•  LOWEST  0T1AJL/  WHOLESALE  ?WKEi  WUS 

■  OfTDfFtt  SHiPfCD  FBOJW  ITQCIf  UTTHIN  H  HOUft 

FOft  FREE  CATALOG  ONLY  1 -BOO*  3  4  5  89 2  7 

all  iNFOffMxnott   1-81S-7 16-5  914 


FOR 


7<n 


/I     w 


CO-  INC 
LVD,    ':    '   18 
RESEDA,  CA  91335 


CIRCLE  1 78  ON  READER  SERVICE  CARD 


N6KW  QSL  Cards 

The  finest  QSL  Cards  at  reasonable  prices. 
Basic  cards*  map  cards,  cartoon  cards, 
photo  cards  and  more.  Your  idea  converted 
to  ink,  or  use  standard  designs,  525  ink 
colors!  any  type  of  card  stock.  Phocos  in 
b/wor  beautiful  color,  Have  a  card  that  fits 
your  style.  Call  or  write  for  free  samples 
and  details,  Postage  appreciated. 

Chuck  Miller  N6KW 
KW  Litho  -  Dept.  73 

P.O.  Box  17390 
Ft.  Worth,  TX  76102 

(817)  332-3658 


Rocky  Mtn,  Shortwave 
Amateur  Specialists 


YAESU  ■  TEN  TEC  -  NRD525  *  GflUNDIG 

SONY  •  MAGNAVOX  *  AfvtEHfTRON  *  MFJ 

METZ  •  iCOrvT  •  DAIVVA  *  KIM'MIRAGE 

ALPHA  DELTA  •  FAX  RITTY  •  KENWOOD 

BENCHER  ■  and  others 


FT-757 
GXIi 


Allied  Appliance  &  Radio 

4253  So  Broadway  *  Englewood,  CO  90110 
VlSAMC  *  Discouni  Prices  •  Si 00  For  lisi 


303-761  -7305 


\   \  M     Incorporated 

Serving  th*  radio  amateur  vrhq  needs  mutt 
than  «fl  Gmaltur  ra4i& 

I  j  t *  I     I  din    Ktr«t,    Euilr    B 
tiirdtn    tro*i.    f  ififorni*       VtttO 


(T  1  aj    &1I.95  » 


) 

Larsen  Antennas 


/2*5 


AtTRON 


^omniiiriieiiin^i 
E  Im  i  "jilie* 


LmiuuiQ  ipwiini  ^w  imwFiBiii    •**.•< 


nrmoN 


COMMUNICAtlUNS  SPECIALISTS.  WC 


Standard    iaqwis  mark. 


—     ^ 


LA. 


,   ,TRILECTWC 


unlden 


CIRCLE  243  ON  READER  SERVICE  CARD 


Jo  Gunn  Enterprises 


-  CB  Antennas 
1  0  Meter  Antennas 


-  Mobile  Antennas 
-Coax 


CIRCLE  27 1  ON  READER  SERVICE  CARD 


JG AR  -  4H 


Specifications:  upS 

TYPE;  Honjonia!  Polarization  SHIPPABLE 

GAIN:    IS  OB 

FRONT  TO  BACK  RATIO:   40  DB 

SIDE  REJECTION     45  OB 

WEIGHT;    22  Pounds 

LENGTH:    1  3  Fee!  5  Inches 

FREQ.  COVERAGE:    1 1 0  Meter)  29. 000  -29999 

WIND  LOAD:    3.6 

WIND  SURVIVAL     100MPH 

POWER  HANDLING  CAPABILITIES:  2000 Walts  plus  PEP 


4tmV3K4l*tZlX  SALES  CANADA  INC 
BuFtLMGTrx  oftTano 

L"LSfW 


T*  »•*»♦ 


**•     '*'•!» 


Call  or  send  S2.00  for  Complete 
Catalog  and  Pricing  of  Antennas* 

Route  1  -  Box  32C,  Hwy.  82 
Ethelsville,  AL  35461 
(205)  658  2229 

Hrs:   10am  -6pm  (CST) 

DEALER  INQUIRIES,  PLEASE  CALL 


*%  GUNN  ^ 

Anf#onoi 
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73  Review 


hv  Bill  Clarke  WA4BLC 


Number  1 4  on  your  Feedback  card 


ICOM  IC-2GAT 

Successor  to  the  workhorse  2A  T. 


ICOM  America,  Inc 

2380  11 6th  Ave.,  NE 

Betlevue,  WA  98004 

206-454-7619 

Price  Class:  $429 


Over  the  years  many  2  meter  NTs  have 
come  and  gone,  ye*  one  has  become  an 
accepted  workhorse:  the  ICOM-2A(T).  It  is  a 
simple,  rugged,  inexpensive  unit  that  you  can 
rely  on  to  work  every  time  you  need  it,  Howev^ 
er,  the  venerable  2AT  is  limrfad  to  one  fre- 
quency at  a  time,  thumb  wheels  for  changing 
that  frequency,  and  no  hells  and  whistles. 
Enter  the  IC^GA(T),  ICOIvTs  updated  work* 
horse. 

The  2GAT  is  slightly  smaller  than  its  prede- 
cessor, yet  bears  some  resemblance  to  it 
Perhaps  the  most  important  similarity  is  that 
all  your  old  ICOM  battery  packs  will  function 
with  the  2GAT.  No  need  to  buy  extra  packs 
or  a  new  charger  when  you  upgrade  within 
the  standard  size  ICOM  HTs  (2A/3A/4A,  02AT7 
03AT/04AT,  marine,  commercial,  and  avia- 
tion), I  appreciate  this  because  I  have  a  box  of 
ICOM  batteries  and  an  ICOM  charger.  They 
represent  an  investment  that  I  don't  want  to 
replace  just  lor  the  sake  of  an  equipment  up- 
grade. 

No  More  Thumbwheels 

Gone  are  the  famous  thumbwheels  used 
for  frequency  changes.  In  their  place  are  lit- 
tle rocker  switches.  They  are  aligned  like  the 
old  wheels:  MHz/100  kHz/10  kHz.  The  last 
rocker  (1 0  kHz)  is  programmable  for  step  sizes 
from  5  to  25  kHz.  On  the  top,  just  above  the 
rocker  switches,  is  an  LCD  digital  display 
which  shows  the  frequency  and  various  func- 
tions. Ail  switching  is  done  from  the  front  or  top 
of  the  unit;  no  more  looking  on  the  back  for 
switches. 

Those  of  you  familiar  with  ICOM's  02AT 
series  will  find  the  function  switch  in  its  famil- 
iar location  (left  side  above  the  PTT  switch). 
The  function  switch  allows  many  single  con- 
trols to  have  more  than  one  function. 

The  2GAT  isn't  a  micro-sized  radio,  but  it 
is  not  large,  either.  The  automobile  makers' 
phrase  'mid-size'1  seems  appropriate  for 
this  HT,  Its  handy  size  permits  controls  that 
are  easier  to  see  and  use  than  those  found  on 
the  micro-size  HTs.  With  the  BP-70  standard 
battery  pack  attached,  I  can  use  my  old 
leather  case  from  the  2AT.  This  pleases  me 
because  the  case  is  hand-made  and  has  my 
call  on  it 

Impressions 

When  I  found  that  I  could  do  simple  opera- 
tions with  it  even  before  reading  the  instruc- 
tion manual,  the  2GAT  made  an  immediate 
good  impression  on  me.  However,  for  more 
than  just  this,  reading  the  manual  is  required. 
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The  2GAT  has  all  the  HT  features  considered 
standard: 

•High  power— 7  Watts  (max), 
■Water  resistant— can  get  damp  in  the  rain 
(but  don't  take  it  swimming). 
•Power  saver— reduces  battery  drain  dur- 
ing "no  signal"  conditions. 
•Two  types  of  scan— program  and  memo- 
ry lock-out. 

•Monitor— opens  the  squelch  with  the 
push  of  a  button. 

•Pocket  beep—works  similar  to  a  pocket 
pager  by  using  the  optional  UT-40  Tone 
Squelch  Unit 


•Battery  condition  indicator — for  battery 

monitoring. 

•Batteries— available  from  270  mAh  to  800 

mAh  {I  prefer  the  smaller  size,  to  keep  the 

physical  package  small), 

•Extended  receiving— covers  portions  of 

the  public  service  bands  (police,  fire, 

marine,  and  weather). 

Observations 

The  2GAT  is  very  comfortable  to  hold.  Al- 
though I  like  the  small  size  of  the  micro- 
sized  HTs,  this  new  radio  allows  better  physi- 
cal use  of  the  radio's  controls.  I  did,  however. 
find  that  the  rocker  and  push  switches  are  very 
sensitive  and  that  it  is  easy  to  make  them 
stutter. 

The  audio  from  the  2GAT  is  adequate  for 
most  uses.  It  is  certainly  an  improvement  over 
the  low  audio  power  of  the  02AT, 

The  2GAT  provides  a  beep  whenever  a 
switch  is  used.  The  beep  can  be  silenced  if 
desired. 

The  LCD  display  can  be  lighted  at  the  push 
of  a  switch.  After  a  few  seconds  the  light  will  go 
out,  saving  valuable  battery  power 

Programming  the  memories  with  my  favor- 
ite repeaters,  NOAA  Weather  and  a  couple  of 
local  public  service  frequencies,  took  a  total  of 
ten  minutes.  Not  bad  for  a  first  attempt. 

I  really  enjoy  the  capabilities  of  this  HTs 
receiver.  The  ability  to  monitor  local  public 
service,  marine,  weather,  etc.  i$  a  nice  addi- 
tion to  the  standard  2  meter  band. 

The  tuning  step-size  is  selectable.  It  affects 
the  scanning  steps  and  the  size  of  the  up/ 
down  jump  that  the  third  frequency  rocker 
switch  will  make.  For  my  uses  I  found  5  kHz 
to  be  adequate  for  both  portions  of  the  2  meter 
band  and  for  public  service.  For  the  latter. 
25  kHz  would  also  work  fine. 

From  time-to-lime  I  operate  on  a  repeater 
that  uses  a  split  of  1300  kHz  This  presents  no 
problem  for  the  2GAT.  It  accepts  anything  you 
program  into  it. 

When  using  memory  scan,  you  can  lock  out 
channels  that  you  don't  want  to  listen  to.  This 
Is  a  very  handy  feature.  I  use  l\  to  lock  out 
heavily-used  repeaters  when  I  am  listening  to 
the  public  service  band. 

Band  scanning  is  programmed  by  setting 
the  band  edges  (upper/lower  limits)  of  the 
planned  scan. 

As  on  the  02AT,  there  is  a  lock  function  that 
effectively  shuts  off  all  of  the  switches.  This 
means  that  you  cannot  bump  a  control  and 
accidentally  wander  off  into  never-never  land. 

The  CPU  can  be  reset  without  opening  the 


case  or  having  to  intrude  into  the  case  with  a 
paper  clip, 

I  did  not  review  the  UT-40  tone  squelch  unit, 
which  allows  the  radio  to  work  like  a  pager 
The  idea  sounds  useful  and  I  plan  to  make  use 
of  it  in  the  future. 

Due  to  the  complexity  of  the  2GAT.  I  would 
recommend  you  practice  using  its  features 
from  time  to  time.  Otherwise,  you  will  find 
yourself  reading  the  instruction  manual  each 
time  you  want  to  use  the  HT.  I  don't  think  that 
this  suggestion  is  very  uncommon  tn  todays 
world  of  flashy  gadgets 

Overall,  I  gave  the  2GAT  high  marks  and 
recommend  it  as  an  affordable,  yet  complete. 
2  meter  HT  Its  size,  weight,  capabilities,  and 
transmitter  power  make  it  a  very  desirable 
package. 


"Gone  are  the  famous 

thumbwheels  used  for 

frequency  changes. " 


Bench  Check 

The  2G  AT  was  bench-checked  and  found  to 
meet,  or  exceed,  all  of  the  published  spec  if  i  ca- 
tions. As  with  most  recen!  equipment,  this  is 
not  spectacular.  Only  on  rare  occasions  have  I 
found  a  modern  CPU-based  communications 
device  that  failed  to  meet  specs.  Most  exceed 
their  published  specifications. 

Bench  checks  were  made  using  the 


following  equipment: 

•Leader  LDC  8243  Frequency  Counter 
•Marconi  Instruments  2022  Signal  Gener- 
ator 

•Bird  43  Wattmeter 
•Hewlett  Packard  Spectrum  Analyzer 
•Cushman  CE-5  Monitor 

Accessories 

ICOM  provides  a  complete  line  of  acces- 
sories for  the  I02GAT,  including  a  drop-in 
charger,  assorted  battery  packs,  tone  de- 
coder, speaker  microphone,  headset,  VOX 
unit,  and  leather  carrying  cases, 

Thanks  to  the  Electronic  Equipment  Bank, 
516  Mill  Street,  Vienna.  Virginia  22180  (1~ 
800-368-3270)  for  the  use  of  their  superb  test 
facility. 


Specifications  for  the  IC-2GAT 

General  Frequency  Range 

144  to  148  MHz  transmit 

Weight 

1.1  lbs.  (w^BP-70) 

* 

138.00  to  17400  MHz  receive 

Transmitter  output  power 

7.0  W  (high  power) 

Mode 

FM  (F3) 

LOW  (low  power) 

Memory  channels 

21  (20  regular  &  1  calf) 

Deviation 

+/^5kHz 

Frequency  step 

5.  10.15.  20,  25  kHz  (selectable) 

Spurious  radiation 

less  than  -60  dB 

Antenna  impedance 

50O 

Receiver  circuitry 

Double  conversion  superheterodyne 

Power  requirement 

5.510  16  VDC 

IF 

16,9  MHz  (1st  IF) 

Current  drain 

Transmit  1 ,8  A  (high  power) 

455  kHz  (2nd  IF) 

0.9  A  (low  power) 

Sensitivity 

less  than  0.25  tlV  (12  dB  SINAD) 

Receive  0,25  A  {maximum  audio) 

Spurious  rejection 

less  than  -60  dB 

0. 1 0  A  (battery  saver) 

Audio  output 

More  than  400  mW  at  10%  distortion 

Dimensions 

2.6"  X  5.1"  x  1 .4"  (w/BP-70) 

into  an  80  load 

MAGGIORE  ELECTRONIC  LAB, 


Manufacturers  of  Quality  Communications  Equipment 


Repeaters 
Links 
Remote  Base 

VHF,UHF 

Receivers 

Transmitters 

^Antennas 


Repeater 


Standard  and 

Computerized 

Controllers 

'Standard  and 

Computerized 

Auto  Patches 

Duplexers 


Hi  Pro  E 


EXPANDABLE  REPEATER  SYSTEM 


•  A  NEW  CONCEPT  IN  REPEATER  DESIGN.  THE  Hi  Pro  *E"  iS  AN  EXPANDABLE  REPEATER  WITH  THE  FOLLOWING  FEATURES  A  BASIC  REPEATER  WHICH  WOULD  IN- 

CLUDE A  COMPLETE  RECEIVER,  TRANSMITTER  COR  FFKDNT  fttNEL  CONTROLS  AND  INDICATORS.  LOCAL  SPEAKER  AND  MJC  JACK  AND  CAFABLE  OF  FUTURE 

EXPANSION.  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED,  ENCLOSED,  WNCH  RACK  MOUNTABLE  CAS1NEX 

•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  T?ME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADO  ON  THE  ADO  ONS  ARE-H*GHER  POWER,  1 ICV22Q  VAC  POWER 

SUPPLY.  IDENTIFIER.  AUTO  IWCH.  OR  COMPUTER  CONTROLLERS  IN  ADOTTON  TO  THESE  ADO  ONS  AN  ADDfTlONAL  RECEIVER  AND  TRANSMTTTEH  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  UNKS,  REMOTE  BASE  OR  DUAL  BAND  OPERATION,  ETC. 
AN  EXTENSION  PANEL  IS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING,  STATUS  LIGHTS  AND  INDICATORS,  ALL 
ADO  ONS  ARE  AVAILABLE  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS 


600  West! own  Rd . 


MAGGIORE  ELECTRONIC  LAB. 
West  Chester,  PA  1 9382         Phone  {21 5)  436-6051 


: 


Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 
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73  Review 


Number  15  on  your  Feedback  card 


by  Cortland  Richmond  KA5S 


Shirt  Pocket 
ICF-SW1 

How  I  put  the  world  in  my  waistcoat  for  only  $300 


EGE 
14803  Buitd  America  Dr. 

Building  8 

Woodbridge,  VA22191 

703-643-1 063 

Price  Class;  $285 


i 


n  my  pocket,  briefcase,  or  even  "velcro'd" 
to  the  dashboard,  the  Sony  ICF-SW1  is  a 
convenient,  powerful  all-band  radio  that 
should  have  been  available  years  ago.  It 
is  what  the  ICF-2002  ought  to  have 
been.  It  is  certainly  hard  to  resist.  I 
broke  down  and  bought  it  after  just 
three  trips  to  the  radio  store.  This  is  a 
report  on  my  first  60  days  using  the  tiny 
little  set. 

The  SW1  is  small,  but  the  box  it 
comes  in  is  big.  That's  no  deficiency, 
because  the  box  holds  not  only  the  re- 
ceiver, but  also  a  power  supply,  ear- 
phones, an  active  antenna,  and  instruc- 
tion books.  The  antenna  alone  is  bigger 
than  the  receiver.  For  top-notch  recep- 
tion, using  the  active  antenna  and  the 
AC  power  supply  pulls  in  even  weak 
stations.  For  portability,  just  slide  the 
receiver  into  a  shirt  pocket  and  go-  Both 
the  active  antenna  and  the  radio  are 
powered  by  internal  batteries,  but  onty 
the  receiver  may  be  run  on  the  AC  sup- 
ply. This  shouldn't  be  a  problem.  The 
earphones  are  (finally)  good  quality  hi-fi 
"ear-buds"  (all  these  years  they  sold  us 
expensive  radios  with  two-dollar 
earplugs)  that  can  produce  super 
sound,  especially  using  the  FM  stereo 
mode.  It's  impressive,  even  if 


OfttA 
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the  earphones  do  keep  falling  out  of  your 
ears. 

There's  a  soft  fabric  case  for  the  radio  set, 
but  this  fails  as  protection,  since  it  quickly 
becomes  a  hassle  to  use.  If  you  want  to  use 
the  earphones,  you'll  find  them  in  their  own 
tittle  reel-in  box.  It  flips  open,  you  unreel  the 
cable  and  take  them  out.  When  finished,  pop 
'em  back  in  and  reel  up  the  cord.  No  more 
tangled  wires,  To  step  up  the  audio,  a  pair  of 
Radio  Shack  amplified  speakers  work  great  in 
the  car,  or  portable  in  noisier  environments, 
like  the  beach. 

What  about  using  this  setup?  Well,  it  isn't 
hard  to  figure  out  how  it  runs — Sony  has 
accustomed  us  to  their  style  with  the  2001 , 
2002,  2003,  and  2010.  And  you  can  always 
read  the  instructions.  There's  a  slide  switch 
for  positive  "off,"  so  batteries  won't  be  run 
down  by  accident.  A  push-button  turns  the 
power  on  and  off:  one  push  and  it's  on,  anoth- 
er and  it's  off.  The  audio  gain  control  is 
conveniently  located  on  the  back  (if  a  haif- 
inch-thrck  set  even  has  a  back),  just  where  a 
right-handed  person's  thumb  falls.  Mine  did, 
anyway.  Tuning  is  done  either  with  a  keypad, 
or  by  using  up/down  buttons  for  the  band  and 
frequencies. 

There  are  really  four  bands  here,  even 
though  the  SW1  tunes  0.15-30  MHz,  as  well 
as  76-108  MHz.  First  is  the  long-wave  range. 
The  tuning  step  here  is  fixed  at  3  kHz,  It's  no 

problem  if  your  local  station 

isn't  right  on  a 
step,  as  the 
selectivity  isn't 
so  narrow  as  to 
make  this  un- 
usable. I  have 
heard  several 
European  LW 
stations  on  my 
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other  equipment  but  could  just  barely 
detect  the  2  MW  giants  with  the  SW1.  Local 
navigational  beacons  are  readable,  but  not 
very.  The  internal  loopstick,  after  all,  is  just 
a  few  cm  long.  The  active  antenna  didn't 
help  me  much  here,  either.  Still,  if  I  were  in 
Europe,  there'd  be  a  multitude  of  LW  broad- 
casters, all  running  high  power,  to  fill 
the  band. 

The  MW  broadcast  band  is  next,  with  either 
9  kHz  or  10  kHz  tuning  steps.  Europeans 
use  the  narrower  setting.  Again,  this  is  no 
problem,  even  if  you're  DXing,  as  the  set  has 
enough  selectivity  to  be  usable,  but  not  so 
much  that  it's  inconvenient.  Performance  on 
MW  is  somewhat  better  than  on  LW,  with 
daytime  reception  of  Boston  stations  30  miles 
north  of  Beantown,  at  my  work  site  in  the  wilds 
of  New  Hampshire,  Nothing  super,  but 
certainly  adequate.  Strangely,  the  active 
antenna  was  worse  than  the  built-in  one. 

It's  on  the  SW  bands  that  the  SW1  shines. 
Despite  an  antenna  just  about  a  foot  long,  it 
still  pulled  in  the  regulars  easily,  The  BBC 
(5975, 9410, 12095),  Israel  (7460,  9385, 9435, 
15615),  AFRTS  (6030),  Australia  (9580).  . . .  all 
came  booming  in.  Iran  (9022)  was  unread- 
able, though  the  Iraqi  jamming  would  proba- 
bly have  hashed  it  up  pretty  well,  anyway.  It 
looks  like  2  kHz  is  a  bit  too  far  off  frequency  for 
peak  performance.  Or  maybe  it's  just  that  I 
don't  understand  Farsi, 

On  SW,  the  SW1  tunes  in  5  kHz  steps. 
That's  it.  No  fine  tuning,  and  no  wide  or  narrow 
selectivity,  either,  Well,  it  does  fit  in  a  shirt 
pocket,  Within  that  limit,  if  I  could  hear  some- 
thing on  my  ICOM  IC-735  (with  200-foot  half- 
rhombic  and  Cushcraft  R-3),  I  could  hear  it  on 
the  SW1 .  (t  wouldn't,  perhaps,  be  as  strong,  or 
as  readable,  but  I  could  hear  and  recognize  it. 
And  the  active  antenna  made  the  SW1  even 
hotter  than  the  receiver  section  of  the  JC-735. 

That  says  a  lot. 

What  Sony  has 
done  for  band  se- 
lection is  to  put 
the  bands  into 
permanent 
memory.  By 
clever  use  of 
three  buttons 
at  once,  you  can  go 
up  or  down  through 


the  various  bands,  And  they're  alJ  there ,  tropi- 
cal, 75  meters,  21  meters,  and  1 1  meters.  You 
won't,  however,  find  the  11 -meter  CB  band 
programmed  in  You  can  tune  it  and  punch  in 
frequencies  manually .  but  you  can't  jump  up 
to  it  with  the  '+bandswitch,,  and  you  can't  scan 
through  it, 

The  scan  feature  is  one  feature  Sony  did 
welL  Normally,  scanning  on  an  SW  receiver  is 
a  bit  of  a  waste.  On  the  201 0,  you  can  scan  the 
memories,  which  makes  that  useful,  but  the 
frequency  scan  has  to  be  set  in  two  memories 
and  doesn't  seem  to  work  that  well  when  you 
do  use  it.  The  SW1  seems  to  have  just  the  right 
combination  of  scan  rate  and  selectivity  to 
make  it  work.  If  I  want  to  tune  the  band,  I'll  let  it 
scan.  If  there's  a  strong  signal,  the  radio  will 
stop  for  a  few  seconds,  then  move  on,  Just 
enough  time,  if  Vm  quick,  to  stop  the  scan,  but 
short  enough  to  make  it  speedy.  J  don't  miss 
the  tuning  knob  at  all.  But  if  I  am  in  a  hurry, 
either  the  up  or  down  arrows  will  make  the  set 
step  right  along. 

Hear'sTo  You 

In  a  first  for  Sony  SW  travel  radios,  the  SW1 
has  a  good-quality  earphone,  ft  has  even  got 
stereo  audbT  for  FM.  But  the  FM  band  is  dis- 
appointing due  to  the  SWT's  poor  front-end 
and  adjacent  channel  performance.  The  FM 
tuner  is  plagued  by  intermodulation  from 
strong  stations,  even  de-sensing  when  tuned 
too  close  to  a  local  FM  broadcaster.  That's  too 


bad,  because  the  sound  is  excellent  when  you 
get  out  in  the  country.  The  stereo  mode  is 
automatically  selected  if  the  signal  is  strong 
enough.  In  an  automobile,  this  results  in  the 
noise  level  going  up  and  down  unpredictably, 
which  can  be  annoying.  By  the  way,  there  isn  't 
any  external  antenna  connection.  For  the  car, 
I  clipped  a  coax  onto  the  whip  antenna's  cap 
and  grounded  the  coax  to  the  "recorder"  out- 
put jack. 

That's  how  Sony  does  it,  too.  The  active 
antenna  (which  does  not  cover  FM)  contains  a 
coaxT  with  a  phone- plug  on  its  end.  You  unreel 
this  cable,  but  it  doesn't  plug  into  the  radio. 
Instead,  it  goes  to  a  control  box.  That  plugs 
into  the  SW*1  's  recorder  output  jack.  On  the 
control  box  is  an  on/off  switch,  and  a 
bandswitch  for  LW/MW-SW.  How  does  it 
work? 

The  control  box  is  more  than  that,  It  has 
a  small  ferrite  loop,  for  coupling  to  the  radio 
on  LW  and  MW.  The  loop  aligns  with  the  in- 
ternal one  when  the  unit's  clipped  on,  You'd 
get  better  reception  if  you  held  it  against 
the  radio's  top  edge,  but  not  too  much  better. 
On  SW,  the  antenna  connects  via  a  spring- 
loaded  button  to. .  Jhe  built-in  whip.  Clever. 
You  don't  lose  the  use  of  the  recorder  output, 
by  the  way.  as  it's  brought  through  the  cou- 
pling unit/control  box.  The  onfaff  switch  is 
nothing  more  than  a  DC  circuit  across  the 
coax,  letting  current  flow  to  run  the  remote 
antenna.  If  your  other  portable  has  DC  conti- 


nuity at  its  external  antenna  plug,  this  antenna 
will  work  with  it.  It  did  on  my  ICF-201 0,  Bear  in 
mind  that  current  will  flow  as  long  as  it's 
plugged  in.  however. 

Power  drain  is  not  bad,  either,  I  have  an 
ICF-2001  that  ate  batteries.  This  set  uses  two 
penlight  batteries  (get  them  in  any  drugstore) 
that  last  a  week  or  more  of  heavy  use.  I  haven't 
run  down  the  antenna  batteries — I  hardly  use 
it  Still,  a  trip  to  the  Caribbean  or  Europe  would 
probably  only  take  one  change  of  cells,  and 
that's  great.  The  2001  would  give  me  eight 
hours  on  Shree  D-size  alka lines. 

Shortcomings 

1  didn't  say  anything  about  SSB  and  CW,  did 
I?  That's  because  the  SW-1  doesn't  have  a 
BFO  or  a  product  detector.  It's  strictly  for  AM 
and  FM  broadcasting.  No  fine-tuning .  Well,  I 
don't  know  where  they'd  put  it,  actually.  And 
without  SSB  or  synchronous  detection,  who 
needs  it?  Most  stations  are  within  a  kHz  of  the 
radio's  channel.  Actually,  the  worst  shortcom- 
ing is  the  darned  keypad.  The  numbers  come 
off.  Sony,  why  didn't  youf  when  you  were  sell- 
ing a  $300  radio,  at  least  use  double  injection 
molded  keycaps?  Pretty  soon  I'll  have  to  paint 
new  numbers  on  the  buttons.  And  yes,  I  could 
have  used  that  pretty  little  blue-gray  fabric 
cover.  But  then  I  couldn't  have  used  the  radio 
like  I  do.  Just  whip  it  out,  and .  .  . 

"See  folks,  how  easy  shortwave  radio  is 
(punch  punch) .  .  .  Voila:  Jerusalem/' 
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Number  16  on  your  Feedback  card 


Getting  High  on  Packet 

Excellent  advice  forgetting  on  HF packet 


by  Brian  Lloyd  WB6RQN 


Most  hams  operate  packet  radio  on  VHF 
_  and  UHF  frequencies,  using  NBFM 
radios  modulated  with  Bell  202  compatible 
modems.  Although  inefficient,  this  simple 
technique  allows  almost  anyone  to  put  a 
reliable  packet  radio  communications  system 
on  the  air.  The  main  drawback  is  thai  this 
mode  is  limited  to  short-range  commun- 
ications. Many  hams  may  find  it  far  too  limit- 
ing, and  choose  HF  operation  to  increase 
their  communications  range.  However, 
HF  packet  operation  is  not  nearly  as  simple 
as  VHF  packet.  What  are  the  pitfalls  of  HF 
packet  operation,  and  how  can  you  avoid 
them? 

VHF  packet  uses  the  Bell  202  modem 
standard,  which  means  that  data  is  trans- 
mitted at  1200  baud,  using  mark  and  space 
tones  of  1200  Hz  and  2200  Hz,  respectively. 
HF  propagation,  however,  will  not  support 
a  1200-baud  signaling  rate.  The  current 
HF  operation  standard  is  FSK  at  300  baud 
with  a  shift  of  200  Hz.  These  operat- 
ing parameters,  and  the  characteristics  of 
HF  operation,  create  problems  for  the 
packeteer. 

Packet  Trade-OfT 

Packet  radio  transmits  a  Cyclical  Re* 
dundancy  Check  (CRC)  Held  at  the  end 
of  every  packet.  This  CRC  allows  the  re- 
ceiver to  determine  whether  the  packet  is 
correct  or  whether  it  has  errors.  The  receiver 
acknowledges  good  packets  and  rejects 
packets  with  errors.  Even  one  bit  in  error 
will  cause  the  receiver  to  reject  the  entire 
packet.  Since  there  is  a  probability  that 
a  bit  will  be  received  in  error,  this  can  be  a 
problem , 

Let  us  assume  that  the  rate  of  bit  error 
is  le— 3  (I  times  10  to  the  —3  power,  or  1 
in  1000).  This  means  that  approximately 
one  bit  in  every  1000  bits  transmitted  will 
be  in  error.  If  our  packets  are  1000  bits 
long,  most  of  the  packets  will  have  errors. 
On  the  other  hand,  if  we  shorten  our  packets 
to  100  bits,  the  probability  is  that  only  about 
109?  of  the  packets  will  have  errors.  For  this 
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reason,  short  packets  arc  more  likely  to  be 
received  without  errors  than  long  ones. 

Unfortunately,  you  cannot  arbitrarily  send 
short  packets.  Each  AX. 25  packet  contains 
at  least  19  octets  (19  eight-bit  bytes)  of 
control  and  formatting  information  other 
than  the  data  you  are  sending.  Therefore, 
you  must  transmit  152  bits  of  information 
in  addition  to  your  data.  To  send  even  one 
character  (8  bits),  you  must  send  a  total  of 
20  characters  ( 160  bits)  in  the  packet.  So  here 
we  have  the  big  trade-off:  smaller  packets 
are  more  likely  to  gel  through,  but  larger 
packets  are  going  to  give  you  much  better 
throughput. 


"HF  packet  operation 
must  take  place  near 
the  MUF  for  reliable 
operation 


ft 


In  large  packets,  a  greater  proportion  of  the 
transmitted  information  is  actual  user  data. 
Imagine  how  slow  your  progress  would  be  if 
you  sent  only  20  characters  in  every  packet 
just  to  transmit  one  character  of  data.  You 
must  strike  a  happy  medium.  The  best  value 
for  packet  size  is  a  function  of  your  particular 
station  configuration  and  of  the  current  prop- 
agation characteristics.  Most  HF  packeteers 
seem  to  find  thai  a  packet -length  (PACLEN) 
of  32  octets  is  a  good  starting  point. 

Multipath  Propagation  and  Baud  Rate 

Propagation  plays  a  very  important  role  in 
effective  HF  packet  operation.  Strong  sig- 
nals, while  desirable,  are  not  sufficient  to 
provide  reliable  communications  (kicking  in 
the  amplifier  is  NOT  a  good  solution  unless 
you  are  trying  to  overcome  QRN).  Remem- 
ber that  the  receiver  discards  the  packet  if 
even  one  bit  is  bad.  You  must  make  sure  that 
the  receiver  can  properly  discern  the  bits  as 
they  are  received. 


When  you  operate  well  below  the  Maxi- 
mum Usable  Frequency  (MUF),  you  begin  to 
have  problems  with  multipath,  i.e.,  signals 
that  take  different  paths  and  arrive  at  the 
receiver  at  different  times,  Multipath  causes 
selective  fading  and  "smearing"  of  the  bits. 
If  the  signal  changes  very  slowly,  the  differ- 
ent arrival  times  do  not  cause  as  much  of  a 
problem. 

To  avoid  multipath  problems,  the  mili- 
tary chose  a  45,45  baud  rate  for  their  RTTY 
operations.  A  baud  rate  of  45  will  work 
welt  from  about  one-third  to  one-half  of 
the  MUF,  In  HF  packet  operation,  however, 
you  are  using  300  baud,  and  300  baud 
will  not  work  well  in  the  presence  of  multi- 
path.  HF  packet  operation  must  take  place 
near  the  MUF  for  reliable  operation.  If 
you  are  planning  to  operate  HF  packet 
all  the  time,  you  must  be  able  to  operate 
on  ALL  available  bands  from  80  meters 
to  10  meters. 

Generating  Packet  Signals 

There  are  many  ways  to  generate  the  pack- 
et signal.  Since  packet,  like  RTTY,  is  FSK, 
you  can  use  all  the  RTTY  techniques.  Direct 
FSK.  frequency  shift  keying,  is  the  most  de- 
sirable technique.  Many  HF  transmitters  to- 
day offer  direct  FSK  operation,  but  there  is 
one  caveat:  most  of  these  FSK  modes  are 
optimized  for  operation  at  45  to  75  baud  with 
a  shift  of  1 70  Hz, 

To  operate  packet,  you  will  need  to  adjust 
the  transmitter  so  that  it  will  generate  a  200 
Hz  shift.  You  will  also  need  to  modify  the 
FSK  keying  filter  (the  RTTY  equivalent  of 
the  CW  key  click  filter),  which  is  a  low-pass 
filter  usually  found  somewhere  in  the  FSK 
keying  line.  The  standard  filter  has  a  cutoff 
frequency  of  about  100  Hz,  and  it  will  not 
pass  a  300  baud  signal.  Modify  it  to  a  cutoff 
frequency  of  400-600  Hz. 

Once  you  have  made  the  necessary 
changes,  the  FSK  mode  of  your  transmitter 
will  generate  a  high  quality  FSK  packet  sig- 
nal. Just  take  the  digital  data  signal  from 
the  TNC  ahead  of  the  modem,  and  use  it  to 
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key  the  FSK  line  of  the  transmitter.  If  the 
transmitter  doesn't  accept  a  TTL  level  signal 
at  the  FSK  input,  use  an  appropriate  level 
shifting  and/or  driver  circuit  (see  the  digital 
section  of  The  ARRL  Handbook  for  suggested 
driver  and  level  shifting  circuits). 

If  your  rig  does  not  have  an  FSK  mode, 
or  if  you  do  not  wish  to  adapt  its  FSK  mock  to 
packet  operation,  you  can  use  AFSK.  With 
A  FSK.  you  feed  the  tones  from  the  modem 
into  the  input  of  the  SSB  transmitter.  For 
all  purposes,  the  output  is  then  FSK,  or  an 
F 1 B  emission.  When  you  attempt  to  generate 
an  FSK  signal  with  A  FSK  and  an  SSB  trans- 
mitter, you  must  be  very  careful  about  trans- 
mitter linearity,  modulating  signal  purity, 
carrier  suppression,  and  unwanted  sideband 
suppression* 

I  IF  Packet  Signal  Modulation 

The  modulating  tones  you  choose  are  not 
critical  as  long  as  their  frequency  difference, 
or  shift,  is  200  Hz.  Most  SSB  transmitters  do 
not  accept  all  tones  equally.  If  you  use  a  Bell 
103  modem  to  generate  the  tones  (2025  Hz 
and  2225  Hz),  you  may  have  a  problem 
achieving  full  power  output,  or  the  power 
will  differ  between  the  two  modulating  tones* 
You  can  remedy  this  problem  by  using  modu- 
lating tones  which  are  closer  to  the  center  of 
the  transmitter's  passband.  The  most  com- 
mon tone -pair  used  in  packet  radio  is  1600  Hz 
and  1800  Hz.  For  most  SSB  transmitters, 
these  frequencies  fall  in  the  middle  of  the 
passband,  where  the  the  passband  is  flattest 
and  the  distortion  is  least.  You  can  adjust 
most  TAPR  TNCs  and  their  clones  to  gener- 
ate these  tones. 

When  you  are  using  AFSK,  the  frequency 
display  on  the  transmitter  will  not  be  accu- 
rate- Most  RTTY  and  packet  operation  is 
lower  sideband  (LSB),  which  causes  the 
transmitted  signal  to  be  lower  than  the  trans- 
mitter's displayed  frequency.  To  determine 
the  actual  transmit  frequencies,  you  will  have 
to  add  or  subtract  the  tone  frequencies  from 
the  transceiver's  carrier,  If  you  are  using  the 
standard  1600/1800  Hz  modulating  tones, 
and  the  transmitter  is  configured  for  LSB  at 
14108  kHz,  your  signals  will  end  up  on 
14106.4  and  14106,2  kHz,  respectively. 

Remember  that  most  HF  transmitters  are 
not  rated  for  continuous  operation  at  full 
power.  If  your  transmitter  is  not  rated  for 
100%  duty  cycle  at  full  output,  keep  a  close 
watch  on  the  temperature  in  the  PA.  Al- 
though packet  is  not  a  continuous-operation 
mode,  it  can  tax  the  average  transmitter  that  is 
not  rated  for  100%  duty  cycle  operation.  Play 
it  safe.  Limit  your  transmitter  to  about  half  of 
its  maximum  rated  power  output  for  packet 
operation, 

HF  Packet  Reception 

HF  packet  receiving  techniques  are  almost 
identical  to  HF  RTTY  receiving  techniques. 
In  almost  all  cases,  an  SSB  receiver  feeds 
audio  frequency  signals  into  a  demodulator 
(terminal  unitT  or  TU,  in  RTTY  parlance). 
The  demodulator  identifies  and  extracts  the 
bits  for  presentation  to  the  digital  circuitry  of 
the  TNC. 
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The  first  step  toward  achieving  the  best 
performance  from  your  HF  packet  station  is 
to  pay  attention  to  the  radio  part  of  packet 
radio.  Simply  attaching  a  TNC  to  an  HF 
receiver,  switching  on  LSB,  and  trying  to 
copy  packets,  is  likely  to  produce  disappoint- 
ing results.  The  first  problem  stems  from  the 
fact  that  most  SSB  receiving  filters  are  far  too 
wide,  typically  2. 1  to  2.5  kHz  in  bandwidth, 
for  packet  operation.  Unwanted  signals  come 
into  the  passband  and  activate  the  receiver's 
AGC.  Although  your  ear  may  not  discern  the 
change,  your  modem  and  TNC  will.  Most 
experienced  HF  packeteers  have  found  that  a 
500  Hz  CW  filter  is  just  about  optimum  for 
300-baud  HF  packet  with  a  200  Hz  shift. 

It  is  very  important  to  ensure  that  you  get 
the  tones  in  the  center  of  the  filter's  passband . 
Most  modern  receivers  have  some  sort  of 
passband  tuning  (PBT)  control  that  allows 
you  to  shift  the  filter  relative  to  the  BFO 
injection  frequency.  Use  the  PBT  to  center 
the  tones  in  the  filter's  passband.  If  your 
receiver  does  not  have  a  PBT  control,  you 
must  tune  the  receiver  to  center  the  tones  in 
the  filter's  passband,  and  adjust  or  modify  the 
demodulator  to  accept  the  final  tones. 


"Most  experienced  HF 
packeteers  have  found 
that  a  500  Hz  CW  fitter 

is  just  about  optimum 
for  300-baud  HF  packet 

with  a  200  Hz  shift/' 


You  must  have  a  tuning  indicator  that  will 
allow  you  to  tune  the  receiver  EXACTLY.  If 
you  want  your  demodulator  to  work  proper- 
ly, you  will  need  to  tune  the  receiver  to  within 
10-20  Hz  of  the  transmitted  signal.  The  per- 
formance of  most  demodulators  falls  off  very 
rapidly  as  the  receiver  is  detuned,  so  the 
receiver's  stability  in  maintaining  a  frequen- 
cy is  very  important* 

With  the  proper  filter  in  the  receiver,  and  a 
properly  tuned  receiver,  almost  any  demodu- 
lator will  produce  good  results.  Several  man- 
ufacturers offer  high  performance  demodula- 
tors that  give  better  results  than  the  simple 
demodulators  provided  with  most  TNCs.  On 
the  other  hand,  if  you  do  not  bother  to  tune 
carefully,  and  if  you  do  not  have  a  good  500 
Hz  filter,  even  a  "super  demodulator"  is 
likely  to  perform  more  poorly  than  an  inex- 
pensive demodulator.  Spend  the  money  on 
the  receiver  first,  then  decide  whether  you 
need  a  super  demodulator. 

Operating  Suggestions 

HF  packet  is  not  easy  to  tune  in,  For  this 
reason,  many  stations  tend  to  congregate  on 
just  a  few  frequencies,  and  not  everyone  can 
hear  everyone  else.  This  causes  Carrier 
Sense  Multiple  Access  (CSMA)  to  break 
down,  to  everyone's  detriment.  Here  are  a 
couple  of  operating  suggestions: 


L  Don't  try  to  access  the  long-haul  bulletin 
boards.  If  you  want  to  access  a  BBS,  do  it  on 
VHF,  Use  HF  packet  for  rag-chewing  or 
exchanging  data  with  your  more  distant 
friends.  If  there  are  no  BBSs  on  VHF  near 
you,  access  only  those  HF  BBSs  intended  for 
user  access. 

2.  If  you  wish  to  call  CQ,  call  on  one  of  the 
regular  HF  packet  frequencies,  then  QSY  to  a 
different  frequency.  This  will  prevent  you 
from  interfering  with  each  other.  Before  you 
QSY,  decide  which  station  will  send  a  string 
of  long  packets  to  aid  the  other  station  in 
tuning. 

3.  Don't  beacon  on  the  calling  frequencies. 
This  will  mark  you  as  a  lid.  A  few  CQ  packets 
are  fine  as  long  as  you  don't  overdo  it. 

4.  Do  not  operate  HF  packet  unattended. 
Unattended  packet  operation  is  legal  only 
above  50  MHz, 

Going  a  Step  or  Two  Further 

Now  you're  running  HF  packet,  You  have 
a  superb  FSK  transmitter,  a  super-stable  re- 
ceiver with  the  perfect  500  Hz  filter,  and  the 
best  demodulator  money  can  buy.  k  there 
anything  else  you  can  do  to  make  it  better? 
The  answer  is  yes. 

First,  you  can  increase  the  shift.  This  will 
give  you  more  immunity  from  selective  fad- 
ing, and  less  intersymbol  interference  from 
multipath*  However,  when  you  increase  the 
shift,  you  must  also  increase  the  receiver's 
bandwidth  to  cover  the  new  shift,  plus  ap- 
proximately half  the  baud  rate.  For  example, 
for  a  400  Hz  shift  at  300  baud .  you  need  about 
550  Hz  of  bandwidth. 

Increasing  the  bandwidth  opens  the  win- 
dow  for  more  interference.  If  you  have  a 
demodulator  with  good  filters  and  a  wide 
dynamic  range,  and  the  QSB  is  not  bad,  try 
operating  with  the  AGC  turned  off,  Again, 
you  must  accept  a  trade-off,  but  the  results 
may  be  worth  it. 

You  can  also  try  space  diversity  reception. 
Unfortunately,  space  diversity  requires  two 
antennas,  two  receivers,  and  a  demodulator 
with  a  circuit  that  can  automatically  choose 
between  the  two  signals.  Space  diversity  is 
probably  the  best  weapon  against  multipath 
distortion.  (There  is  a  third  technique,  fre- 
quency diversity,  that  requires  only  one 
receiver,  but  the  sender  must  send  the  same 
signal  on  two  different  frequencies.  This 
approach  is  not  unacceptable  for  amateur 
radio.) 

Real  improvement  in  HF  packet  radio  will 
come  from  two  sources;  belter  modems  and 
forward  error  correction.  Better  modems  will 
probably  offer  higher  baud  rates,  along  with 
improved  resistance  to  multipath  and  inter- 
ference* Forward  error  correction  will  allow 
the  receiver  to  correct  most  bit  errors  in  the 
packet  so  that  the  transmitter  docs  not  have  to 
send  the  packet  again. 

Ready  for  HF? 

For  easy  operation,  use  direct  FSKt  get  a 
narrow  filter  in  the  receiver,  tune  carefully, 
and  be  polite.  If  you  take  extra  care  in  setting 
up  and  operating,  your  HF  packet  station  will 
pay  for  itself  many  times  over. 


KITTY  SAYS:  WE  ARE  NOWOPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  1o  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 
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For  the  best  buys  in  town  call: 
212-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 
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See  you  Feb,  5th,  L1MARC,  U  NX  (speech) 
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AVIATION  ICOM  A20H  T 


MART  PATCH 

CES -Stmpje*  Aulopatch  510  5A  Will  Patch  FM 
Transceiver  To  four  Telephone  Great  For 
Telephone  Calls  From  Mofr  le  To  Base  Simple 
To  Use-  510SA/51OSAII 


TS440SMT,  R,5000.  R20OO.  TS-940  S/AT.  JM 
221  A/421  A.  TM  2S70A/50A/30A,  TR-7StA.  Kerv 
wood  Service  Repair,  TM-721A,  TS-7 11/011  A, 
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Budwig  ANT.  Products 
Na-TECH  DVMOD  Digital  Voice  Keyei 
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Amateur  Radio  Course    $99  95 
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5/8XHT  Gain 

Antennas  IN  STOCK 

MICROLOG-ART  1 ,  Air  Disk, 
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PRtVA  TEPA  TCH  Vr  Duplex  8000 

TUNERS  STOCKED: 
NYE  MBV-A  3  Kilfowatt  Tuner 


ALINCOALD24T 
DJ-100T 


Computer  interfaces 
Stocked:  MFJ*127GB 
MF*M274,  MFJ-1224,  AEA 
PK-88,  MFJ-1278,  PK-232 
W/FAX, 


r«£QUENCT 
COUNTERS: 

S169.95 


COMMERCIAL 

AHAIf 

REPEATERS 

STOCKED 

WHITE  FOR 

CWOTE5 


KANTRONICS 
UTU,  KAM.  LTTUXT. 
KPC  2*00,  KPC  IV, 
KAM 


MFJ-989C 


Soldering  Station  48  Watts  $63. 


AH  900  Hand  HekJ  Scanner  100 
ch.  Covers  27-54.  10B-I74. 
406-5 12,  B00-9&0  MH/  $299 


METRON  MA  1000  B  STOCKED 
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MOTOROLA  AUTHORIZED  DEALER 
K  ACHINA  COMMUNICATIONS  DEALER 


SHORTWAVE  RECEIVERS 
STOCKED 


DIGITAL  FREQUENCY  COUNTERS 
Optoelectronics  model  1300H,  0-1300MH2 
Trtonyx,  Model  TR-10O0,  0*600  MHz 
Long  range  Wireless 
Telephone  lor  exoort  in  stock 
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STOCKED 
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shipped  direct  to 
you  FREE  of 
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OMNIV 
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Mob  Me  Radio  mounts 

stocked.  Can 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP,  512  BROADWAY.  NEW  YORK  CITY,  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  Se  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Monday  -Friday  9  AM  to  6:30  PM        Thursday  loBPM. 
Saturday  &  Sunday  10  A  M   to  5  PM   [free  Parking) 

IRTfLEX-,,Spnng  St    Station".  Subways:  BMT* 
"Prince  St.  Station/"  IND-'P'  Tram-Bwy  Station" 
Bus:  Broadway  *6  to  Spring  St    Path -91  h  St./6th  Ave, 
Station. 


COMMERCIAL  RADIOS 
STOCKED:  ICOM,  Moloro- 
ia.  MAXOM.  Standard, 
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Defense,  etc.  Portables, 
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pealers... 
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FINAL 


We  Stock:  AEA,  ARRLT  Alinco,  Ameco.  Ameritron,  Antenna  Specialists, 
Asiatic,  Astron,  B&K,  B&W.  Bencher,  Bird,  Butternut,  CDE,  CES.  Cushcraft. 
Daiwa,  Eimac,  Henry,  Heil,  Hustler,  Hy*Gain.  Icorn,  KLM.  Kantronics,  Larsen, 
MJF,  J.W.  Miller,  Mirage,  Nyer  Palomar.  RF  Products,  Saxton,  Shure, 
Tempo,  Ten -Tec,  TUBES,  Yaesu,  Vibroplex,  Duplexers,  Repeaters,  Scan- 
ners, Radio  Publications,  Unident  Kenwood,  Maxon,  RFC. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  *  BE  REIMBURSED 
COMMERCIAL  RADIOS  etock»d  A  serviced  on  premise*. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Order*  Shipped  Immediately.  TELEX  1  2*7  0  70 

FAX:  212-925-7001 
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Simple  CW  IDer 

Automatic  operation  for  repeater  or  fox . 


by  Glenn  M  Cascino  WNOEHE 


For  the  past  few  years  l*ve  been  involved 
with  a  2  meter  foxhunting  group.  Cus- 
tomarily, the  winner  of  the  hunt  becomes  the 
fox  (hidden  transmitter)  for  the  next  hunt. 
Being  the  fox  is  a  lot  of  fun,  but  it  can  also 
cause  some  problems.  What  docs  one  say  for 
two  hours  straight?  What  type  of  transmitter 
should  be  used?  Usually  an  HT  is  not  suitable 
as  a  hidden  transmitter,  because  of  its  low 
power  and  short  battery  life.  Therefore,  most 
people  hide  in  their  cars  and  use  their  mobiic 
rigs.  This  makes  for  some  very  interesting 
hunts.  But  what  if  a  portable  transmitter  was 
available  that  could  run  continuously  and 
unattended  for  portable  operation? 

In  a  surplus  electronics  store,  I  found  an  old 
solid  state  Genave  transmitter  that  was  set  up 
for  data  telemetry  operation  on  the  150  MHz 
band.  After  being  the  fox  a  couple  of  times 
and  running  my  five-hundrcd-dollar  Yaesu 
dual -bander  almost  continuously,  I  found  a 
use  for  that  old  telemetry  transmitter.  It  did 
not  have  a  microphone  preamp  since  it  was 
originally  used  for  telemetry.  Rather  than 
buUd  a  preamp  for  it*  I  built  a  CW  IDer.  This 
solved  the  problem  of  what  to  say  while  hid- 
ing, and  allowed  unattended  operation  in  a 
small  portable  and  very  "hidcable"  package. 


Photo  A.  Inside  of  the  hidden  transmitter*   CW 
Identifier  board  is  in  lower  right  of  the  photo. 


Photo  C.  Hidden  transmitter  itt  enclosure  with  he  fit 
sink  for  continuous  duty  operation. 


The  CW  Identifier 

Several  members  of  the  foxhunting  group 
might  use  the  portable  hidden  transmitter,  so 
it  should  have  several  call  letters  available  on 
the  CW  identifier.  I  built  the  identifier  with 
TTL  LS  logic  circuits.  I  used  a  dual  555  timer 
for  CW  rate  and  a  1  kHz  audio  oscillator  (see 
Figure  I).  The  design  is  based  on  a  2716 
EPROM  {Erasable  Programmable  Read-On- 
ly Memory).  One  half  of  the  556  feeds  two 
7493  ripple  counters  (or  one  74393),  giving  a 
binary  output  counting  from  00  Hex  to  FF 


Hex,  or  256  counts.  The  eight  outputs  from 
the  ripple  counter  are  connected  to  the  ad- 
dress  lines  A0  to  A7  on  the  2716.  A8>  A9t  and 
A 10  are  not  used  so  they  are  tied  to  ground. 
The  ripple  counter  steps  the  27 1 6  through  the 
first  256  addresses  and  continues  to  loop  in- 
definitely. 

In  this  application,  the  eight  data  lines  on 
the  27 1 6  arc  analogous  to  an  8-track  magnetic 
tape,  where  all  eight  tracks  are  parallel  to 
each  other.  Only  one  '* track'*  or  data  line  is 
read  at  a  lime.  This  allows  you  to  program 
eight  different  CW  calls  or  messages  into  the 
PROM ,  For  our  foxhunting,  we  programmed 
eight  call  signs  followed  by  *  'hidden  transmit- 
ter." We  used  a  ten-position  rotary  switch  to 
select  one  of  the  eight  data  lines,  one  position 
for  continuous  tone,  and  the  other  position  for 
no  tone.  The  selected  data  line  is  connected 
through  the  rotary  switch  to  pin  4  of  the  556, 
enabling  the  1  kHz  audio  oscillator,  R6  and 
C5  filter  the  square  wave  from  the  556  using  a 
First  order  low-pass  with  a  corner  frequency 


Photo  B.  CW  hidden  transmitter  identifier. 
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Figure  I.  Hidden  transmitter  CW  identifier  schematic  diagram. 
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Figure  2.  An  example  of  how  to  derive  data  words 
for  PROM  programming.  (Only  the  firs!  14  address 
heat  ions  are  shown.) 

of  800  Hz,  providing  an  audio  output  closer 
10  a  sine  wave.  R4  allows  adjustment  of  the 
CW  rate  and  R7  provides  a  wide  range  of 
audio  output.  The  7805  voltage  regulator 
provides  +5  volts  to  power  all  circuitry .  The 
completed  hidden  transmitter  with  CW  fDer 
is  shown  in  Photo  A. 

The  transmitter  has  been  heat-sinked  For 
continuous  duty  operation  at  a  rated  power  of 
10  Watts.  One  knob  near  the  SO-239  connec- 
tor allows  for  continuous  power  selection 
from  200  mW  to  10  Watts  (transmitter  modi- 
fication by  WB4ETT  and  N0FVG).  The  oth- 
er knob  selects  one  of  the  eight  programmed 
CW  call  letters.  A  terminal  strip  lets  you 
connect  a  battery,  with  external  PTT  and 
audio,  if  desired* 

Programming  the  PROM 

You  should  set  up  a  list  (as  in  Figure  2)  to 
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Figure  J,  Repeater  identifier  schematic  diagram. 


program  the  PROM.  Enter  the  message  for 
each  data  line  vertically,  using  one  Location 
for  a  dot  and  three  locations  for  a  dash.  After 
you  have  entered  all  messages,  you  can  calcu- 
late the  hexadecimal  value  for  each  address. 
Then  you  can  program  the  first  256  addresses 
of  the  2716  using  any  type  of  PROM  pro- 
grammer. 

A  Repeater  Identifier 

With  additional  circuitry,  you  can  make  a 
repeater  identifier  (see  Figure  3).  You  use 
one  data  line  (DO)  for  CW  data  information, 
again  gating  the  audio  oscillator.  You  can  use 
the  other  data  lines  for  control  functions.  Dl 
enables  the  CW  rate  oscillator  when  an  ID  is 
in  progress.  D2  keys  the  repeater  transmitter, 
TTL  logic  inputs  are  provided  for  4COR 
present"  and  "repeater on. 


COR  is  present,  the  output  of  the  7410(b) 
goes  low,  resetting  Q  to  a  low  state  and 
providing  a  high  pulse  output  from  7410(c), 
This  clears  all  ripple  counters  and  starts  the 
ID  sequence. 

When  the  ID  is  completed,  DI  goes  low  to 
prevent  further  clocking  of  the  2716,  All  cir- 
cuitry remains  in  this  state  until  another  ten 
minutes  passes  and  the  D  flip-flop  is  set 
again,  If  Q  is  set.  it  remains  set  until  the 
"repeater  on"  and  "COR  present"  lines  are 
both  hight  at  which  time  the  ID  sequence  is 
again  initiated. | 


W 


»t 


Circuit  Operation 

One  half  of  the  556  tuner  provides  clock 
pulses  to  the  7493(A)  and  the  7410(a),  In  ten 
minutes  the  D  flip-flop  (7474)  is  clocked, 
causing  Q  to  go  high.  If  the  repeater  is  on  and 
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PORTABLE  ANTENNA 


/ 


MODEL    AP-10 

Designed  for 
APARTMENTS 
MOTELS 
VACATIONS 

PRICE 


AddS3.0Q 

Shipping  and  Handing 


Quick  Simple  Installation.  Operates  on  Z  6, 10, 15, 20, 30 
and  40  meters.  All  coils  supplied.  Only  22-1/2  inches  long, 
Weighs  less  than  2  lbs,  Supplied  with  10  ft,  RG  58  coax 
and  counter  poise.  Whip  extends  to  57  inches,  Handles 
up  to  300  watts. 
VSWR— 1/1:1  when  tuned 

Write  tar  mere  detail  and  oftier  B&W  prooucft 

OUR  PRODUCTS  MADE  IN  USA 

BARKER  ft  WILLIAMSON 

Quality  Communication  Products  Since  1932 
At  your  Distributors  write  Of  call 
10  Canaf  Street.  Bristol  PA    19007 

(215)  78S-55ei 


BW 


mm4 


band -stop  filters 

•  FOR  ELIMINATION  OF  SEVERE  INTERFERENCE 
•  FOR  XENSOR1NG"  OF  ADULT  BROADCASTS 


*   ATTENUATION  ■  45  6B  TYPfCAL 
BANDWIDTH  -  4  MHZ  AT  5  dB  POINTS 
*   INSERTION  LOSS  -  2  dB 


TUN  IK    , 
MODEL        HANQE 

FOR 
CHANNELS 

PASS8ANO 

price 

SHIPPING 
HANDLING 

.   — 
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144  174  Mill 

I04EI  19^F]  2QfGl  ?HHI  22rii 

50-400  MUf 

S30 

f^EE 

?ta 

174-21  OtlHi 

7J,fc10.n>12.ia 

60  400  MKI 

?.   i! 

f  RE€ 

CALL  FOR  COD  OR  SEND  CHECK  TOQFtDER 
SORRY,  NO  CRE  DIT  CARDS 
SHIPPED  WITHIN  3  DAYS  »  30DAY  MONEY  BACK  GUARANTEE 
•  QUANTITY  PRICING  AS  LOW  AS  51  i  EACH 

PC.  ff«  8067 

PvttntePimU.'Pd.    330X4 

(305J  572-2913 


CIRCLE  53  ON  READER  SERVICE  CAPO 


Cl      9      8       9 
HARLOTTE 


HAMFEST  AND  COMPUTERFAIR 

ARRL  ROANOKE  DIVISION  CONVENTION 

March  18  &  19, 1989  •  Charlotte  Convention  Center  •  Charlotte,  North  Carolina 

D  Over  160  commercial  exhibit  booths 


DEALER 

BOOTH 

INFORMATION 


Robert  Starling 

N4GVF 

7921  Holly  Hill  Road 

Charlotte,  NC,  28227 

(  704 )  568  -  7611 

(  Mon.  ■  Fri.  9  -  5  EST  ) 


Arliltilrrffluh 


D  All  major  manufacturers  will  be  here 

□  Special  dealer  flea  market  area 
,  available  with  electricity 

D  Over  500  flea  market  tables  by 
pre-registration  only 

D  87,000  square  feet  of  space  indoors 

D  9th  largest  convention  in  the 
Convention  Center 

For  more  ticket  or  flea  market  information,  write  to: 

CHARLOTTE  HAMFEST  AND  COMPUTERFAIR 
P.  O.  BOX  221136    CHARLOTTE,  NC    28222  - 1136 

Or  call:  Jeff  Blythe,  KA4WYC  (803)  222  -  9285 
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Number  18  on  your  Feedback  card 


73  Review 


by  Mike  Baker  W8CM 


Star  Circuits 

6  Meter  Filter 

No  more  TVI  from  6-meter  signals. 


Star  Circuits 

PO  Box  8067 

Pembroke  Pines  FL  33084 

Price  Class:  $30  (quantity  discounts) 

Tel.  305-572-2913 


Anyone  who  operates  6  meters  usually 
finds  that  his  first  award  is  WANTS,  for 
"Worked  AH  Nearby  Television  Sets.11  Even 
tow-power  6  meter  operation  can  make  your 
neighbors  fake  amazing  notice  of  you.  I  run 
kilowatts  on  1,8  through  432  MHz,  but  my 
neighbors  only  notice  I'm  on  the  air  when  Prn 
running  50  Watts  on  6  meters! 

Hams  looking  for  RFi  filters  for  6  meters 
become  frustrated.  TV  high-pass  filters  gener- 
ally attenuate  the  HF  bands,  but  they  let  6 
meter  signals  through  because  it  is  adjacent 
to  Channel  2.  Generally,  optimized  low-cost 
filters  have  not  been  available  for  the  6  meter 
band,  A  6  meter  filter  had  to  be  home-brewed 
from  a  piece  of  coax  or  twin  lead  as  a  stub 
filter.  These  stubs  were  difficult  to  tune  (after 
cutting  off  too  much,  just  try  putting  a  quarter- 
inch  back  on!),  bulky,  and  only  marginally  ef- 
fective. Also,  since  no  one  makes  a  type  *'F" 
T-connector  for  coax,  you  had  to  roll  your  own 
by  modifying  a  splitter  assembly. 

A  6  Meter  Fitter  at  Last  I 

A  new  filter  from  Star  Circuits  may  go  down 
in  $  meter  annals  as  the  best  thing  to  come 
along  since  sliced  bread.  This  filter  wilf  be 
welcomed  by  active  6  meter  operators  and 


Photo  A.  Star  Circuits'  6  meter  filter. 


those  who  are  staying  out  of  the  fun  for  fear 
of  RFI.  Star  Circuits  designed  this  filter,  the 
23-H.  as  a  cousin  lo  their  existing  line  of  cable 
TV  filters.  At  my  suggestion,  Fred  Kurtz,  own- 
er of  Star  Circuits,  agreed  to  build  a  prototype 
filter  for  testing.  Three  cheers  for  Fred! 
Though  not  a  ham.  he  was  willing  to  tisten  to 
my  entreaties. 

Installing  the  Filter 

Installation  of  the  23-H  turned  out  to  be 
simple.  The  filter  has  standard  type  (<F" 
fittings  and  can  simply  be  placed  in  the  an- 
tenna coax.  You  can  mount  the  filter  directly 
at  the  back  of  the  TV  set  or  VCR  with  a  stan- 
dard "barref  male/mate  adapter  (available 
from  Star  Circuits  for 
50c  or  at  any  Radio 
Shack  for  $1.69). 


Operation 

The  filter  is  a  band-reject  device  that  tunes 
the  entire  6  meter  band  with  a  notch  attenua- 
tion of  up  to  37  dB  (see  Figure  1). 

The  23*H  filter  comes  with  easily  set  adjust- 
ments for  both  the  notch  frequency  center  and 
bandwidth.  I  set  the  test  filter  for  maximum 
notch  depth  and  minimum  bandwidth  at 
50,150  MHz.  The  filter's  passband  nicely  cov* 
ered  the  normal  SSB  portion  of  the  6  meter 
band.  Additional  attenuation  or  other  notches 
could  be  obtained  by  inserting  the  filters  in 
series  and  tuning  for  desired  effect.  The  inser- 
tion loss  of  one  filter  was  measured  at  2,2  dB, 
so  the  effect  on  the  TV  picture  is  negligible. 

Conclusion 

No  device  alone  will  ever  be  a  cure-all  for 
6  meter  RFI,  and  this  filter  will  not  solve  prob- 
lems caused  by  power  line  pickup  or  audio 
rectification.  Regardless,  Star  Circuits'  23-H 
filter  does  give  the  6  meter  operator  a  valuable 
weapon  against  RFI  that  comes  in  on  the 
antenna  coax  line 
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Figure  1. 50-503  MHz  attenuation  curve  for  Star  Circuits  *  6  meter  filter, 
part  number  23-H. 


Figure  2.  49-54  MHz  attenuation  curve  for  the  6  meter  filter,  part 
number  23-H 
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uniden 

$12,™, 

Scanner  Sale 

Uniden  Corporation  of  America  has  pur* 
chased  the  consumer  products  line  of  Re- 
gency Electronics  Inc.  for  $12,000,000.  To 
celebrate  this  purchase,  we're  having  our 
largest  scanner  sale  in  history!  Use  the 
coupon  in  this  ad  for  big  savings.  Hurry.. .offer 
ends  February  28,  1 989. 

•  *  *  M ONE  Y  8 A  WING  COUPON*  *  # 

Get  special  savings  on  the  scanners 
fisted  in  thts  coupon.  This  coupon  must 
be;  included  with  your  money  order 
Credit  cards,  persona  l  checks  a  nd  quan- 
tity discounts  are  excluded  from  thts 
otter.  Otter  valid  only  on  prepatd  orders 
mailed directly  to  Communications  Elec- 
tronics /nc  P  O  Box  1045-  Dept  UN12&, 
Ann  Arbor,  Mtchtoan  481 06-1 045  U.S. A. 
Coupon  expires  February  28.  19B9 
Coupon  may  not  be  used  in  conjunction 
with  any  other  otter  from  CEI.  Coupon 
may  be  photocopied.  Add  $9.00  for  ship- 
ping tn  the  continental  U.S.  A 

Regency  T82-T $259,95 

Regency  INF1-T $1 19,95 

Regency  INF5-T .$79.95 

Regency  R1090-T $1 14.95 

Regency  UC102-T $109.95 

Regency  RH6Q8B-T, $418.95 

Regency  RH256B-T\,,.  +  $294,95 

Bearcat  20QXLT-T $249,95 

Bearcat  100XLT-T  .....,$184,95 

Bearcat  EOOXLTT $249  95 

Uniden  PROSOOOT $34.95 

+  +  +  +  VALUABLE  COUPON  *•** 


NEVA  Bearcat?  760XLTT 

List  price  $499  95/CE  price  $244.95,  SPECIAL 
12- Band,  100  Channel  •  Crystal  teas  e  AC/ DC 
Frequency  range;  29*54,  MB*  1 14, 406-512.  805-956  MHz 
Exctudes B23  9875-849.01  ZS  end86a.9B?S'S94.0l25  MHz. 

The  B&arcat  760XLT  has  100  programmable  chan- 
nels organized  as  five  channel  banks  for  easy  use, 
and  12  bands  of  coverage  Including  the  800  MHz. 
band  The  Bearcat  780XLT  mounts  neatly  under 
the  dash  and  connects  directly  to  fuse  block  or 
battery.  The  unit  also  has  an  AC  adaptor,  flip  down 
stafid  and  telescopic  antenna  for  desk  top  use,  6* 
5/1 6"  W  x  1  %"  H  x  7* -  D.  Model  BC  590XLT-T  is 
a  similar  version  without  the  800  MHz.  t?and  for 
only  $  1 94,95  CTCSS  squelch  option  now  available. 

SALE!  Regency-  TS2-T 

List  price  S499.95/CE  price  $269. 95  SPECIAL 
1  2- Band,  75  Channel  ■  Cry  a  faff*  ft  •  AC/ DC 
Frequency  range  29*54.  i  iS-t7b\  4Q6-51Z&O0-B5O  MHz. 
The  Regency  TS2  scanner  lets  you  monitor  Military. 
Space  Satellites.  Government.  Railroad, 
Justice  Department.  Slate  Department  Fish  & 
Game,  Immigration,  Marine.  Police  and  Fire  Depart- 
ments, Aeronautical  AM  band,  Paramedics,  Am* 
ateur  Radio,  plus  thousands  of  other  radio  fre- 
quencies most  scanners  can't  pick  up.  The  Regency 
TS2  features  new  40  channel  per  second  Turbo 
Scan"  so  you  wont  miss  any  of  the  action.  Model 
TS1-T  is  a  35  channel  version  of  this  radio  without 
the  800  MHz,  band  and  costs  only  S  199,95. 

Regency9  RH256B-T 

List  price  $799. 95/CE  price  S299.95  SPECIAL 
1 0  Chmtmai  *  23  Watt  Transceiver  m  Priority 
The  Regency  RH256B  is  asixteen-channel  VHFland 
mobile  transceiver  designed  to  cover  any  frequency 
between  150  to  162  MHz.  Since  this  radio  is 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  to  1 6  frequencies  without  battery  backup. 
All  radios  come  with  CTCSS  tone  and  scanning 
capabilities  A  monitor  and  night/day  switch  is  also 
standard.  This  transceiver  even  has  a  priority  func- 
tion, The  RH256  makes  an  ideal  radio  for  any  police 
or  fire  department  volunteer  because  of  its  low  cost 
and  high  performance.  A  60  Watt  VHF  150-162 
MHz-  version  called  the  RH606B-T  is  available 
for  $429.95.  A  UHF  15  watt.  16  channel  version  of 
this  radio  called  the  RU158B-T  is  also  available 
and  covers  450-482  MHz.  but  the  cost  is  $454.95, 


***  Uniden  CB  Radio*    ••• 

The  Uniden  line  of  Citizens  Band  Radio  transceivers  is 
styled  to  compliment  other  mobile  audio  equipment 
Uniden  CB  radios  are  so  reliable  that  they  have  a  two 
year  limited  warranty.  From  the  feature  pecked  PRO 
9l0Etothe3tQE  ha  nd  he!  d ,  t  h  e  re  is  no  better  C  it  liens 
Band  radio  on  the  market  today. 

PA031  0E-T  Umden  40  Ch.  Portable/ Mobile  CB  .  .  $83.95 
PRQ330I-T  Umcfen  40  Ch  ftamots  mount  CB      Si 04.95 

PRO5O0D0T  Uniden  40  Channel  CB  Mofrtla $38.95 

KARAT E-T  Uniden  40  channel  rescue  rad+0  $53-95 

GRANT-T  Uniden  40  channel  SSB  CB  mobile $166.95 

MADISOM-T  Untden  40  channel  $SB  CB  ba&e  $244.95 
PCI  22*T  Urutien  40  channel  SSB  CB  mobile  $1 1 9,95 

PRO510XL-T  Unfden  40  channel  CB  Mobile  $36.95 

PRO520*L-T  Untden  40  channel  CB  Mobile S56.95 

PR0530XL-T  Uniden  40  Channel  CB  Mobile $73.95 

PRO540E-T  unfden  40  channel  C8  MabUe $97.95 

PRO640E-T  Uniden  40  channel  SSB  CB  Mobile  . . .  $137.95 

PROT 1 0C-T  Unfden  40  channel  CB  Base .,$11 9,95 

PRO©  10 E-T  Uniden  40  channel  SSB  CB  Beae  . . ,  $1 74.95 

•  •  •  Uniden  Radar  Detectors*  it  • 

Buy  the  finest  Untden  radar  detectors  from  CEI  today. 

TALKIR-T  Uniden  talking  radar  detector $104.95 

HD7-T  Uniden  visor  mount  radar  detector       $99.95 

RD9-T  Untden  "Passport"  size  radar  detect or  $11 4.95 
RDOXL-T  Umdmn  "micro"  siie  radar  detector  $144.95 
RD25-T  Un*d*n  visor  mount  radar  detector  $54.95 

flQSOOT  Uniden  vi&or  mount  radar  detector $74.95 

Bearcat®  200XLT-T 

List  price  S509.95/CE  price  $254.95  SPECIAL 
1 2-*and,  MOO  Channel  •  BOO  MHz.  Handheld 
Search  e  Limit  •  Hold  *  Priority  •   Lockout 
Frequency  range:  29-54,  11e>174>  406-512,  S0ti-»5fi  MHz 
Excludes  823  9875  8*9  Qi 25  entfSflB  9&?S'$94  0125  MHz. 

The  Bearcat  200 X  LT  sets  a,  new  standard  for  ha  net- 
held  scanners  In  performance  and  dependability. 
This  full  featured  unrt  has  200  programmable 
channels  with  10  scanning  banks  and  12  band 
coverage.  If  you  want  a  very  similar  model  without 
the  800  MHz,  band  and  100  channels,  order  the 
BC  TOOXLT-T  for  only  $189,95,  Includes  antenna, 
carrying  case  with  belt  loop,  ni-cad  battery  pack, 
AC  adapter  and  earphone.  Order  your  scanner  now. 

Bearcat"  800XLTT 

List  price  S549  95/CE  price  $259. 95/SPECIAL 
12- Band,  40  Channat  *  No- crystal  scanner 
Priority  control  •  Search/ Scan  •  AC/ DC 
Bands  29-54.  1  18*174.  406-512,  B06-912  MHz. 
The  Uniden  8O0 XL T  receives 40  channels  m  two  banks. 
Scans  15  channels  per  second.  Size  9 w  k4V  x  12'*." 
If  you  do  not  need  the  800  MHz.  band,  a  Similar  model 
called  the  BC  21QXLT-T  is  available  for  $17895. 

Bearcat®  145XL-T 

List  pr ice $1 89.95/C E  price S94.95/SPECIAL 
lOBand,  1 6  Channat  •  No-crystal  scanner 
Priority  control  •   Weather  search  *  AC/ DC 

Bands:  29-54,  136-174,  405-512  MHz. 
The  Bearcat  1 45 XL  is  a  16  channel  programmable 
scanner  covering  ten  frequency  bands  The  unit  features 
a  buHMn  delay  function  that  adds  a  th  ree  second  delay 
on  all  channels  to  prevent  missed  transmissions.  A 
mobile  version  called  the  BC56QXLT-T  featuring  pri- 
ority, weather  search,  channel  lockout  and  more  is 
available  for  $94. §5  CEI's  package  price  includes 
mobile  mounhng  bracket  and  mobile  power  cord, 

Regency*  Informanr  Scanners 

Frequency  coverage  35-54,  136-174,  408*512  MHz. 
The  new  Regency  Informant  scanners  cover  virtu- 
ally all  the  standard  police,  fire,  emergency  and 
weather  frequencies,  The  INF1  *T  is  fdeal  for  truck- 
ers and  is  only  $1 29  95.  For  base  station  use.  the 
INF5-T  rs  S84.95.  Order  your  scanner  today. 

MEW?  President*  HR2510-T 

List  price  S499.95/CE  price  $239.95/SP£ClAL 
10  Mater  Jtfo&fJ*  TrartWGwtvmr  *  Digital  VFQ 
Full  Band  Covaraga  •  AfhModa  Operation 
Bmekilt  liquid  cry  a  tat  display  •  Auto  Squelch 
PliT  •  Preprogrammed  10  KHx.  Channels 
Frequency  Coverage  2BOQO0  MHz.  to  29.6999  MHi 

The  President  HR251 0  Mobile  10  Meter  Transceiver 
made  by  Uniden,  has  everything  you  need  for 
amateur  radio  communications  Up  to  25  Watt  PEP 
US9/LSB  and  25  Watt  CW  mode.  Noise  Blanker 
PA  mode.  Digital  VFO  Built-in  S/RF/MOD/SWR 
meter.  Channel  switch  on  the  microphone,  and 
much  more!  The  HR25 10  fets  you  operate  AM.  FM, 
USB,  LSB  or  CW.  Tne  digitally  synthesized  frequen- 
cy control  gives  you  maximum  stability  and  you 
may  choose  either  pre-programmed  1 0  KHz.  chan- 
nel steps,  or  use  the  built-in  VFO  for  steps  down  to 
100  Hz.  There's  also  HIT  (Receiver  Incremental 
Tuning)  to  give  you  perfectly  tuned  signals  With 
receive  scanning,  you  can  scan  50  channels  in  any 
one  of  four  band  segments  to  find  out  where  the 
action  is.  Order  your  HR2510  from  CEI  today. 


BC760XLT 

800  MHz. 
mobile  scanner 

SPECIAL! 


*  *  *  Fmemimltm  MmcMnmmM  Phones  *  *  * 

If  you  need  an  excel  lent  facsimile  machine,  CEI  has  the 
full  featured  Faxtel  3300  fax  by  Pact  el  at  a  special  price 

FAX33CO-T  PMdei  Fa*  machina  with  pnona Si. 099.95 

XE75Q-T  Untden  Cordless  Phone  with  speaker  . , .  $93,95 

*#*  Eitandad  Servica  Contract  it** 
ft  you  purchase  a  scanner,  CB  radar  detector  or  cordless 
phone  from  any  store  in  the  US  or  Canada  within  the  last  30 
days*  you  can  get  up  to  three  ye  ant  of  e«  tended  service 
contract  from  WerTantech  This  service extensi on  ptan  begins 
affef  the  manufacturer's  warranty  empires  Warrantee*!  will 
perform  ail  necessary  labor  and  will  not  charge  for  return 
shipping.  Extended  service  contracts  are  not  refundable  and 
apply  onty  to  the  gngmal  purchaser  A  two  year  extended  con- 
tract on  a  mobile  or  base  scanner  Is  $29  99  and  three  years  is 
$39-99  For  handheld  scanners.  2  years  Is  $59.99  and  3 
years  is  S 79.99  For  radar  d at ec to rs,  two  years  is  3  2 9,99.  For 
CB  radios,  2  years  is  $39  99  For  cordiess  phones,  3  years  is 
$34,99,  Order  your  extended  service  Contract  today. 

OTHER  RADIOS  AND  ACCESSORIES 

BC55KLT-T  Bearcat  10  channel  scanner    ...... .S1 14.95 

BC70XLT*T  Bearcat  20  channet  scanner. ..... .  T.  S1 59,95 

BC1T5XL-T  Bearcat  16  channel  scanner .$156. 95 

Hi 090-T  Regency  45  channel  scanner  —  in 995 

UC1  03-T  Regency  VHF  2  ch.  1  Watt  transceiver  $114.95 
BPS5-T  Regency  16  amp  reg,  power  supply  $179,95 

MA549-T  Orop-in  cnajger  tor  MX  1 2001  HX1500  . .  $59  95 
MAS1 8-T  Wai  Charger  for  HX 1  500  scanner  $14  95 

MA553*T  Carrying  case  for  HXI500  scanner  $14.95 

MA»l7-TNeCad  cattery  pacMor  HXT00O/T20O  S39  95 
BP20&-TNI  Cad  batt  pack  tor  BC200/BC100XLT       $49  95 

8&-T  12  v  AA  MrCad  battanea  (sei  of  e»ghti    S 1 7 .95 

FB6-T  Frequency  Directory  for  Eastern  USA. $14.95 

FBW-T  Frequency  Directory  tot  Western  U.  S.  A  —  Si  4.95 

ASf>T  Air  Scan  Directory  Si 4.95 

SRF-T  Survival  Radio  Frequency  Directory     $14  95 

TSG-t  "Top  Secret"  Registry  o<  US.  Gow  Freq Si 4.95 

TTf>T  Tune  In  on  telephone  calls  . ,  Si 4.95 

CBH-T  Biq  CB  H  and  boofc/AM/FM/ Free  banc), Si  4.95 

TIC-T  Tactinlques  Tor  Intercepting  Comm $14  95 

RflF-T  Railroad  frequency  directory  , S14.95 

EEC*T  Embassy  A  Espionage  Communications — $14,95 
CIE-T  Covert  Intelligenct.  Elect.  Eavesdropping   ..,$14.95 

MFFT  Midwest  Federal  Frequency  directory $1 4.95 

A60-T  Magnet  mount  mobile  scanner  antenna. $35  95 

A7f>T  Base  station  scanner  antenna  £35.95 

A500T  \  0  &  11  Meter  -  500  Watt  antenna $33.95 

At  300-T  25  MH£.-1.3  GMi  Discone  antenna. ....  Si  09.95 
USAMUhT  Mag  mount  VHF  ant.  w/  12  cable  ......  S39  95 

USAKT^    hole  moun*  VHF  ant  wf  1 7"  cable S35  95 

USAKASO-T^  hote mount  UHF  ant  w/ 17  catfft  -S35  95 
Add  S4  00  Shipping  f  or  alt  accesso/ial  ordered  at  the  same  time- 
Add  $9  00  snipping  per  radio  and  $4  00  per  antenna 

BUY  WITH  CONFIDENCE 

To  gat  the  fastest  delivery  from  CEI  of  any  scanner, 
send  or  phone  your  order  oirectiy  to  our  Scanner 
Distribution  Center"  Michigan  residents  please  add  4% 
sales  tax  or  supply  your  lax  ID  number.  Written  pur- 
chase orders  are  accepted  from  approved  government 
agencies  and  most  well  rated  firms  at  a  10%  surcharge 
tor  net  10  billing.  Ali  sales  are  subject  to  availability, 
acceptance  and  verification.  All  sales  en  accessories 
are  final.  Prices,  terms  and  specifications  are  subject  to 
change  without  notice.  All  prices  are  In  U.S.  dollars.  Out 
of  stock  items  will  be  placedon  backorder  automatically 
unless  CEI  is  instructed  differently  A  $5.00  additional 
handling  fee  will  be  charged  for  all  orders  with  a 
merchandise  total  under  $50,00,  Shipments  are  FOB 
CEI  warehouse  in  Ann  Arbor,  Michigan.  No  COD's 
Most  items  listed  have  a  manufacturer's  warranty.  Free 
copies  of  warranties  on  these  products  are  available 
by  writing  to  CEI,  Non-certified  checks  require  bank 
clearance.  Not  responsible  for  typographical  errors. 

Mill  orders  to:  Communications  Electron- 
ics7  Box  1045,  Ann  Arbor,  Michigan  48106 
US.  A,  Add  S9.00  per  scanner  for  U.P,S,  ground 
shipping  and  handling  in  the  continental  U.S.A. 
For  Canada,  Puerto  Rico,  Hawaii.  Alaska  or 
APO/FPO  delivery,  shipping  charges  are  three 
times  continental  U.S.  rates.  If  you  have  a 
Discover,  Visa,  American  Express  or  Master 
Card,  you  may  call  and  place  a  credit  card  order. 
5%  surcharge  for  billing  to  American  Express, 
Order  toN-free  in  the  U.S.  Dial  800- USA- SCAN, 
In  Canada,  dial  800*221-3475.  FAX  anytime, 
dial  31 3-97 1  -6000.  If  you  are  outside  the  U.S. 
orin  Michigandial  31 3-973-8888.  Ordertoday. 

Scanner  D I  at  ri  but  I  on  Center'  and  CEI  logos  are  trade- 
marks of  Com  muni  cation  a  Electronics  Inc. 
Sale  dates  12/1/68—  2/26/89  AD#0l0lS&-Tl 

Copyrights  1 989  Communication*  Electronic* Inc. 

For  credit  card  orders  call 

1-800-USA-SCAN 


COMMUNICATIONS 
ELECTRONICS  INC. 
Consumer  Products  Division 

P.O,  Box  1045  DAnnArtor,  Mlchig«n4ai06-1045  U.S.A. 
For  orders  call  31 3-973-8838  or  FAX  31  3-971-6000 


CIRCLE  121  ON  READER  SERVICE  CARD 


GIVE  YOUR  EARS  A  BREAK! 


/ 


j^uro-  Kail 


Auto-Kali 
AK-10 


*  Complete  ready  to  use  DTMF  selective  calling  unit 

*  Use  with  FM  or  AM  transceiver,  scanner,  etc, 
■  Bud  tin  speaker  *  Automatic  speaker  reseJ 

*  Easy  programming  wilh  switches  •  Dal!  light 

*  Unfeslricied  3-digii  code,  all  16  dibits  ■  Wrong  number  reset 
«  12  VDC  mobile  or  base  with  H7  VAC  power  pack  (included) 


MoTron 


695  W.  21  st  Ave. 
Eugene.  OR  97405 

Call  Toll  Freel  -800-338-9058  of  (503)  687-2118 


'89.95 

($3  DO  Stopping 
Handing  USA) 


CIRCLE  12?  ON  HEADER  SERVICE  CARD 


Monitor  More! 


Universal  M-70Q0 

COMMUNICATIONS  TERMINAL 


*CW  *Baudot  •SitofA 

•SitocB  •TDM-Moore  *FDM 

•ASCII  Low  •ASCII  High  *  Literal 

•Bit  Inversion  •Var  Speed  •Daiabil 

•FAXAM/FM  •  Packet  •Diversity 

This  mil  iiary-grade  surveillance  decoder  offers 
the  ultimate  in  sophistication  and  performance 
for  ihc  serious  teletype  listener.  No  computer 
required.  Too  many  features  to  list  here.  Write 
for    complete  technical  specifications.  From 

$99900fiet-    '  Universal  Radio 

1280  Alda  Drive  DepL  73 
Reynofdshurg,  OH  43068 
Toff  Free:  800  437-3939 
In  Ohio:  $14  866-4267 


Huge  70   Page 
SWL    Catalog 

Available     for 
Si  Refundable 


MISSION  CONSULTING,  INC. 

MISSION  COMMUNICATIONS 

U903  Ai*f  Gl&frra      Suttt  500 
HOUSTON.  TEXAS  77C82 


WE  HAVE  EXPANDED  AND  NOW  STOCK 

MANY  MEW  PRODUCTS  WE  CARRY 

AHA,  AUCO,  AMECO,  AMP  SUPPLY   AJ»HA  DELTA  ANTECO 

AflflL  BAB  INSTRUMENTS,  BARKER  4  WiDJAWSOfi.  BENCHER 

BOWAR   BUTTERNUT.  BEE,  CUSHCftAFT,  COMMUNICATION 

SPECIALISTS,  Cflfl  RESEARCH.  DAIWA,  DIAMOND,  HfNftY, 

HUSTLER  HAM  RADO,  WTL  CflYSTAL  WTL  WRHG 6 CABLE* 

KWTfiOWCS.  KACHWA.  KENPRO  KOK  KUtflBRAGE  LUNAR 

LARSON,  MOBILE  MARK.  HFl  MEUTECH,  NCG.  NYE,  PEHFHEX 

OST,  RF  INDUSTRIES.  RADIO  PUBLICATIONS.  RADIO  AM. 

CALIBOOK.  SAMSON.  SPf^O,  SMILEY  ANTENNA,  SANTEC.  SYN 

TEXTILES,  73MAG,  STANDARD.  TADr  TEN-TEC.  VALOR,  VECTOR, 

GORDON  WEST  WELZ.  YAESU,  AND  ICOM. 

in  house  service  available  (ft  3j  S  79 -7  76a 

Just  *rrtrer  or  give  us  a  call*  TtllK  166872  MCON  UT 


CIRCLE  1S7  ON  HEADER  SERVICE  CARD 


Wideband  P  reomp  1 0- 1 000  Mhz 

Dual  GasFet  low  noise 
preamplifier  for  HF,  UHF  or  VHF 
systems.  Just  perfect  for  the  R- 
7000.  Excellent  for  Spec 
Analyzers,  Scanners,  etc.  Gain  20 
Db  +A  1  DB,  -3  Db  at  2  &  1100 
Mhz.  1  Db  compression  of  *-10 
Dbm.  Intercept  points  ^45  Dbnnu 
New     shipped     price     of     only 

$124:95.  Pa.  residents  please  odd 
6%  state  tax, 

GT1  Electronics 

RDl    BOX  272 

Lehighton,  Pa.  18235 

717-386-4032 


CIRCLE  327  ON  READER  SERVICE  CARD 


PC  HF  FACSIMILE  $79.95 


A  complete  facsimile  reception  system  for  your 
IBM  PC  or  compatible   Receive  grayscale  mages 
in  up  to  1 6  shades  Or  psuedo  color  depend*^ 
upon  yoif  graphics  cad  and  printer 
Includes: 

:e~ :  ^JpKV        50  Page  Manual 
Software  Tutorial  Cassette 


HF  receiver  PC**h32QK 

Graphcscard        Senalport 


Software  Systems  Consulting 
1 303  S  Ola  Vista 
San  Clemente,  CA  92672 
(714)  498  5784 


CIRCLE  250  ON  READER  SERVICE  CARD 


RC-1 000 

REPEATER 

CONTROLLER 


From 
Micro 

Computer 
Concepts 


Complete  RX-TX-Phone  Line  Interface 
Repeater  Control      •  Autopatch 


•CW  ID 

•  Remote  Base-Tape 

•  Reverse  Patch 

•  Pulse/Tone  Dialing 


Tailbeeps 
12  V  AC/DC  Oper 
DTMF  Decoder 
90  Day  Warranty 


Wired  &  Tested  w/manual  .,.$219.95 

Distributed  by- 

R  &  L  Electronics 

575 Main  St. /Hamilton.  OH  45013 

1-800-221-7735 


in  Ohio 
513-866-6399 


VISA 


ANTENNA  MODELING 


«-o**~~-'» 


Easy  to  use.  with  menus,  and  optional  mouse  Enter 
parameters,  and  get  a  cotof  coded  sinusoidal  projection 

of  a  MW  or  SW  antenna.  Move  over  the  projection 

with  a  mouse  or  cursor  and  read  the  gam  at  that  point. 

LONG  WIRE  PRO  models  long  wires,  vee  sh  di poles, 

and  rhombics  displaying  a  sinusoidal  projection  $40 

VERTICAL  PRO  models  single  vert  i  calf  or  an  ays 

displaying  a  sinusoidal  projection,  a  ground  wave  plot 

and  the  impedance  of  each  element  S80 

IBM  PC  compatible,  DOS  2  0  orhighet  2S6X  CGAor  EGA 
color  required  International  orders  actd  S5  shipping. 


EPSILON  CO 


Box  71$,  Trumbull  CI 0661 1,  (203)261  ^7694 


CIRCLE  324  ON  READER  SERVICE  CARD 


THE  RF  CONNECTION 

'SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


Part  No 

PL'259WSA 

B3-1SP105O 

£3822 

1V259TST 

U&17S 

UG-176 

UG-21DAJ 
UG-2I&U 
99I3WH 

U&21D/&913 
U&21B/9913 
UG-J46W 


Description 
UHF  Male  phenolic,  USA  made 
PL-259  Phenolic.  Ampnenol 
PL-259  Teflon  ,  Amphenoi 
UHF  Male  Silver  Teflon,  USA 
Reducer  for  RGBS 
Reducer  for  R&591MIW  8 

H II*  R&S.  213. 214.  Araphtflol 
N  Mate  R&fi.  213,214,  taifi 
N  Male  Pm  tot  9913. 9066,  t2U 
frtj  uG^JlDrtj  4  Ue-2tSfU  ?rs 
\Maie  for  ftkfliwt*  9913  Pw 
NM*ie  for  RG-8*itrr  9913  fhn 
H  MM  to  50-239,  Teflon  USA 
S  Female  to  PL-259,  Teton  USA 


Price 

$    60 

£5 

1-50 

1.50 

20 

-20 

235 
4.00 

1  SO 

395 
-V75 
5  00 
500 


"THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY" 

THE  R.F.  CONNECTION 

213  North  Frederick  Ave.  #11 
Gaithersburg,  MD  20877 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHAPING 
PRICES  SUBJECT  TO  CHANGE 
VISA.  MASTERCARD,  ADD  4% 

UPS  CG.D.  ADD  $2.25  PER  ORDER 


CIRCLE  1 15  OH  READER  SERVICE  CARD 


NEW! 

Easy  &  Fun 


Introducing  the  rnosr  Comprehensive  and  Easy-io-lfse 

code  course  available  today! 

—MORSE  TUTOR  is  available  for  IBM  PC.  XT,  AT.  PS/2 

and  compatibles. 


FEATURING! 


*  \  - 1 00  word7  m  in  ule  code  speeds 

*  Standard  or  Farnsworth  modes 

*  Adjustable  code  frequency 

*  Over  i  Billion  possible  random  QSQs 

*  Letter,  number,  and  punct.  mark  coverage 

*  Self  cahb ra t mg/me n  u  driven  design 

*  Display  lext — while  listening  or  after  copying 

To  Upgrade  or  learn  CW.  Send  check  or  M  O  for  Si  9  95 
-  S2S4Hto 


QQJi 


REFER  TO  OST 
JW.V  88  P  49 


21881  Summer  Circle,  Dept.  MTS 
Huntington  Beach,  CA,  92646 

CA.  Residents  add  $1 .20  sales  tax 

NOW  AVAILABLE  THRU  UNCLE  WAYNE'S  BOOKSHELF, 
THE  ARRL  $  FINE  DEALERS  EVERV WHERE 


CIRCLE  34ft  ON  READER  SERVICE  CARD 


CIRCLE  339  ON  READER  SERVICE  CARD 
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H 


Number  19  on  your  Feedback  card 


AMSA  T5 


Andy  MacAitister  WA5ZIB 
14714  Knighfsway  Drive 
Houston,  TX  77083 


AMSAT  GENERAL  MEETING 

Space  Symposium  1988 

AMSAT  is  moving  forward.  Dur- 
ing the  1987  meeting  in  Detroit, 
the  organization  emphasized  two 
goals:  In  the  near  future  there  will 
be  some  sort  of  PACSAT  or  digital 
satellite  compatible  with  packet 
radio,  and  the  long-term  focus  will 
be  on  Phase  4  geostationary 
satellite  development. 

While  design  and  engineering 
of  Phase  4  continues  at  a  mea- 
sured pace,  the  packet  satellite 
project  has  exploded  with  activity. 
Although  there  has  been  some 
controversy,  the  designers  and 
builders  are  in  the  last  stages  of 
putting  the  first  four  Microsats  in 
orbit.  Instead  of  a  simple  mock- 
up,  a  real  flight  model  was  on  dis- 
play at  the  AMSAT  General  Meet- 
ing and  Space  Symposium  in 
Atlanta  last  November.  Except  for 
the  "Do  Not  Touch'1  signs,  this 
small  package,  just  nine  inches 
on  a  side,  was  right  there  for  ail  to 
see.  For  the  '90st  AMSAT  contin- 
ues pursuing  Phase  4,  but  the 
next  two  years  will  be  dominated 
by  Microsats, 

An  Exciting  Interruption 

Saturday  morning,  just  after 
AMSAT  Executive  Vice  President 
John  Champa  K80CL  had  com- 
pleted the  official  welcome  and  in- 
troductions, a  few  hams  were 
seen  setting  up  a  type  of  VHF  sta- 
tion i n  the  parking  lot  in  front  of  the 


Amateur  Radio  Via  Satellite 


Atlanta  Airport  Marriott  Hotel. 
Leonid  Labutin  UA3CR  was  with 
them.  Leo  had  been  invited  to  pre- 
vious AMSAT  meetings,  but  this 
was  the  first  time  he  had  made  it  to 
the  U.S.  He  reported  that,  just  four 
days  earlier,  a  contact  had  been 
made  between  U2M1R,  onboard 
the  Mir  Space  Station,  and 
UK3KP  in  Moscow.  Now  it  ap- 
peared that  these  hams  were  go- 
ing to  attempt  a  contact  from  the 
hotel  parking  lot  to  the  orbiting 
Mir. 

We  were  not  disappointed.  At 
1540  UTC,  Saturday  November 
12,  Byron  Lindsey  W4BIW,  AM- 
SAT Convention  Chairman,  had 
the  honor  of  making  the  first  U.S. 
to  Mir  amateur  radio  contact  on  an 
undisclosed  2  meter  frequency. 
Byron's  "earth  station"  used  an 
ICOM  IC-2AT  with  a  30-Watt  am- 
plifier and  a  dipole  antenna  aimed 
by  Sateftite  Experimenter's  Hand- 
book author  Martin  Davidoff 
K2UBC.  Although  signals  were 
very  weak  on  this  short  pass,  later 
contacts  with  Vladimir  Titov 
U1MIR,  Musa  Marinov  U2MIR, 
and  the  onboard  doctor  U3MIR 
were  much  better. 

Any  satellite  operator  can  work 
the  Mir  space  station.  Although 
many  contacts  have  been  made 
on  the  direct  frequency  of  145.55 
MHz,  the  official  uplinks  are 
145.525  and  145.575  MHz.  The 
downlink  is  145,55  MHz.  Accord- 
ing to  Leo  UA3CR,  the  rig  used  by 
the  cosmonauts  for  the  early  con- 
tacts was  a  Yaesu  portable  model 
purchased  in  the  U.S.  by  UA6HZ. 
It  was  allegedly  sent  into  space  in 
a  box  that  was  supposed  to  be 


carrying  a  cake.  The  Mir  ham  an- 
tenna is  a  simple  quarter-wave 
whip  mounted  externally.  A  10- 
Watt  2  meter  rig  built  by  hams  in 
the  Soviet  Union  and  Hungary  is 
to  be  sent  up  later.  As  with  Ameri- 
can efforts  to  put  ham  radio  into 
space,  the  Soviet  proposals  for 
the  same  have  been  denied  until 
recently. 


Amateur  Radio  Club  to  make  ar- 
rangements and  coordinate  the 
event.  This  was  the  second  year 
for  a  parallel  session  of  talks. 
There  was  not  enough  time  in  the 
weekend  for  all  of  the  papers  to  be 
presented  sequentially.  The 
satellite  enthusiast  faced  serious 
choices  due  to  the  many  fascinating 
topics  covered  concurrently. 


Photo  0.  Leonid  Labutin  UA3CR  discusses  Soviet  packet  radio  opera- 
tion from  space  over  a  microsat. 


Photo  A.  Several  hams  took  on  as  preparations  are  made  for  the  first  US 
to  Mir  Space  Station  amateur  radio  contact. 
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Accurate  tracking  information 
for  Mir  is  hard  to  find.  Although 
NASA  provides  Keplerian  ele- 
ment sets  from  the  Goddard 
Space  Flight  Center  to  those  re- 
questing them,  by  the  time  hams 
receive  them  via  mail,  they  may  be 
seriously  outdated.  Mir  is  in  a  very 
low  orbit.  The  decay  rate  is  signifi- 
cant and  the  cosmonauts  fre- 
quently use  thrusters  to  maintain 
orbit.  Although  this  may  sound 
like  something  from  Star  Trek,  it  is 
a  very  real  situation  caused  by  at- 
mospheric drag.  Our  own  Skylab 
succumbed  to  drag  and  re-en- 
tered several  years  ago.  Hamsats 
users  can  find  reasonably  correct 
tracking  data  for  Mir  via  the  AM- 
SAT 20  and  75  meter  nets. 

W5LFL,  W0ORE  and  DPGSL 
were  the  first  calls  heard  from 
space.  We  have  now  heard 
U1MIR,  U2MIR,  and  U3MIR.  Sev- 
eral more  "MIR"  callsigns  are  ex- 
pected as  more  cosmonauts  are 
authorized  for  ham  activity  via  the 
Soviet  space  program.  Upcoming 
projects  may  also  include  packet 
radio  from  Mir,  Space-ready 
TNCs  are  already  on  the  work- 
bench in  Moscow. 

Back  to  the  Symposium 

Even  without  the  excitement  of 
such  a  historic  moment  as  the 
W/r-U.S.  ham  contact,  the  Space 
Symposium  would  have  ranked 
with  the  best.  The  Atlanta  AMSAT 
group  worked  with  the  Atlanta 


Programs  on  Saturday  began 
with  AMSAT  Vice  President  of 
Operations  Courtney  Duncan  and 
his  presentation  on  the  future  of 
the  amateur  satellite  program's 
control  station  operation.  When 
the  first  set  of  microsats  are 
launched,  controllers  will  be  need- 
ed to  maintain  satellite  operating 
schedules  and  monitor  vital  signs. 

Stan  Sjol  W0KP  followed  Court- 
ney with  an  update  on  progress 
made  at  Weber  State  College  in 
Ogden,  Utah,  toward  the  microsat 
and  Phase  4  projects.  Weber 
State  was  responsible  for  the 
NUSAT-1  satellite  launched  from 
the  shuttle  cargo  bay  a  few  years 
ago. 

Other  early  morning  papers  in- 
cluded one  by  W4ITJ  on  satellite 
orbital  characteristics  prior  to  at- 
mospheric re-entry  and  another 
by  JM1MCF,  JR1SWB,  and 
JK1VXJ  dealing  with  multi-mi- 
crosat  data  transfer  management. 
Although  the  microsats  are  not  yet 
in  orbit,  discussions  and  studies 
are  already  underway  to  deter- 
mine efficient  use  of  the  resource 
of  inter-satellite  communications. 

AMSAT  directors  Dr.  Tom  Clark 
W3IWI  and  Dr.  Bob  McGwier 
N4HY  teamed  with  Lyle  Johnson 
WA7GXD  of  TAPR  (Tucson  Ama- 
teur Packet  Radio  Corporation)  to 
present  progress  on  AMSAT's  Mi- 
crosat/Pacsat  program,  the  DSP 
(Digital  Signal  Processing)  pro- 
ject, and  the  joint  efforts  of 


AMSAT  and  TAPR  to  finalize 
hardware  for  amateur  use. 

Capping  the  morning  was  a 
field  organizational  meeting  host- 
ed by  Doug  Lough  miller  K05I; 
the  microwave  beacon  system 
of  Charles  Osborne  WD4MBK; 
RS-11  ionospheric  experiments 
by  KT7D,  KV7B,  and  Jeff  Schoen; 
and  notes  on  the  proposed  Ameri- 
can space  station  ham  radio  activ- 
ities by  Ed  Stluka  W4QAU. 

Saturday  afternoon  was  packed 
with  more  exciting  talks.  ZS6AKV 
described  BACAR  (Balloon  Carry- 
ing  Amateur  Radio)  efforts  in 
South  Africa  while  N4HY, 
WA7GXD,  and  NOADI  continued 
with  microsat  and  PACSAT  soft- 
ware and  hardware  descriptions. 

AMSAT  Vice  President  of  Engi- 
neering and  Board  of  Directors 
Chairman  Jan  King  VV3GEY  gave 
an  update  on  AMSAT-OSCAR-13, 
Dick  Jansson  WD4FAB  presented 
a  mechanical  engineering  status 
report  on  the  AMSAT  Phase  4  pro- 
ject complete  with  drawings  and 
descriptions. 

Other  lalks  in  the  afternoon  ses- 
sions included  a  Skitrek  wrap-up 
report,  the  future  of  the  Japanese 
amateur  radio  program,  and  a 
mission  prof  if  e  of  the  NOAA-H 
weather  satellite. 

No  one  could  possibly  attend 
every  talk  or  absorb  all  of  the  ma- 
terial. In  recent  years  AMSAT  has 
recognized  this  problem  and  has 
published  copies  of  the  proceed- 
ings. 1988  was  no  exception,  A 
copy  can  be  purchased  from  AM- 
SAT-NA  for  $12.  Call  301-589- 
6062  or  write  to  AMSAT,  P.O.  Box 
27,  Washington,  DC  20044.  AM- 
SAT members  may  also  rent 
copies  of  the  videotapes  that  were 
made  of  all  talks  at  the  Space 
Symposium. 

The  symposium  was  followed 


A-O-13  operating  schedule  up  to  March  15, 1989: 

Mode  B  from  MA  3  until  MA  100 

Mode  JL  from  MA  101  until  MA  150 

Mode  B  from  MA  1 51  until  MA  240 

OFF  from  MA  241  until  MA  2 

A-O-13  operating  schedule  from  March  16  until  May  3,  1989: 

Mode  B  from  MA  1 00  until  MA  150 

Mode  JL  from  MA  151  until  MA  210 

Mode  B  from  MA  21 1  until  MA  0 

OFF  from  MA  0  until  MA  1 00 


Table  f.  Early  1989  A-O-13  schedules,  MA  (Mean  Anomaly)  defines  the 
satellite 's  orbital  position  where  MA  128  is  apogee  and  MA  0  or  256  is 
the  perigee. 


by  a  banquet  with  keynote  speak- 
er  Geoffrey  Perry  of  the  Kettering 
Group,  Known  worldwide  for  their 
incredible  ability  to  decipher 
Eastern  Bloc  satellite  telemetry, 
the  group's  methods  appear  as 
a  mix  of  intuition  and  black  magic. 
Tenacious  perseverance  and  in- 
sight have  allowed  this  group  of 
mostly  high-school  students 
to  decode  encrypted  signals  from 
Chinese  and  Soviet  satellites 
using  only  simple  equipment, 

Leo  UA3CR  followed  Geoffrey 
with  updates  on  Soviet  hamsat 
projects  and  the  possibility  of  a 
joint  Soviet-American  Antarctic 
Skitrek.  Outstanding  AMSAT 
volunteers  were  recognized,  prize 
drawings  were  held,  and  speech* 
es  were  made  by  the  AMSAT 
officers. 

If  Saturday  wasn't  long  enough, 
those  wishing  more  stayed  for  the 
Board  of  Director's  meeting  on 
Sunday  and  Monday.  Changes 
were  made  to  the  AMSAT  publica- 
tions, a  new  set  of  bylaws  were 
approved,  and  Leo  became 
UA3CR/W4,  On  St/nday  morning, 
he  passed  his  Novice  and  by  din- 


ner  he  had  passed  ail  the  require- 
ments necessary  for  a  U.S.  Extra- 
class  license 

Times  are  changing  and  AM- 
SAT truly  is  moving  with  them. 

Updates 

RS-10/11  continues  with  Mode 
A  (2  meters  up  and  1 0  down)  sev- 
en days  a  week.  On  weekdays. 
Mode  K  (15  meters  up  and  10 
down)  and  Mode  A  may  be  activat- 
ed simultaneously.  Mode  T  (15 
meters  up  and  2  down)  will  not  be 
activated  due  to  interference 
problems  with  the  main  payload. 
RS-10  is  Still  operational  but  wilf 
only  be  activated  if  something 
goes  wrong  with  RS-1 1  - 

Fuji-OSCAR-12  was  available 
in  December  for  limited  periods. 
The  declining  batteries  and  poor 
power  budget  have  weighed 


heavily  on  this  satellite.  JAS-1B  is 
reported  to  have  50  percent  more 
power,  improved  antennas,  and 
sun-sensor.  No  launch  has  yet 
been  identified.  Check  the  AM- 
SAT bulletins  for  current  informa- 
tion. 

Check  The  Polarization 

Many  have  compared  operation 
via  AMSAT-OSCAR-10  and  AM- 
SAT-OSCAR- 13.  A  few  even  de- 
cided that  A-0-10  works  better 
than  A-O-13.  There  are  reasons 
for  this.  First,  if  a  station  listens  to 
A-O-13  while  the  satellite's  direc- 
tional antennas  are  aimed  more 
than  40  degrees  off ,  signals  will  be 
weak.  A-O-10  transmits  on  its  om- 
ni  antenna,  so  pointing  angle  is 
not  as  critical.  Many  stations  are 
using  linear  downlink  antennas  or 
circular  polarization  antennas  that 
are  set  for  left-hand  circular  rather 
than  right-hand  circular  (favored 
by  A-O-13).  My  own  KLM-14C  was 
wired  for  LHCP.  To  go  to  RHCP 
the  relay  must  be  energized, 
Check  your  system  and  operate 
around  times  when  Mode  S  (70 
cm  up  and  1 3  cm  down)  is  activat* 
ed,  The  ground-control  stations 
command  Mode  S  "ON"  when- 
ever pointing  angles  are  best 
(usually  around  apogee,  the  or- 
bit's high  point)  since  satellite 
off-pointing  is  most  critical  then. 
When  A-O-13  favors  your  loca- 
tion, signals  will  be  fantastic.  Dur- 
ing the  best  times,  reports  of 
reception  using  only  simple  whips 
are  common. 


Photo  C<  Ready  for  launch,  an  AMSAT  NA  microsat  was  on  display  at 
the  space  symposium.  It  will  he  launched  into  a  polar  orbit  via  an  Ariane 
rocket. 


Photo  D.  Scale  model  of  ITAMSAT  from  AMSAT  Italy.  Italy's  first 
satellite  may  be  launched  within  a  year. 
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Letters 


Number  20  an  your  Feedback  card 


The  Vote's  In  On  73s 

And  88s! 

Yes,  1  vote  against  Best  Re- 
gardses  and  Hugs  and  Kisses  or 
73s  and  88s. 

I  know  thai  some  use  it  as  a 
matter  of  convention,  Most  hams 
that  go  back  20,  even  10  years, 
still  believe  in  clean  signals,  prop- 
er procedures,  and  the  old-fash- 
ioned ethics  of  amateur  radio. 

I  personally  don't  feel  that  it  is 
possible  lo  ever  return  to  pride  of 
self,  accomplishment,  and  being 
a  good  operator,  and  a  technical- 
ly-informed operator.  We  are 
stuck  with  what  we  have  become. 
At  least  the  FCC  has  enough 
sense  to  start  reassigning  fre- 
quency assignments  to  the  com- 
mercial people  (i  e.  220  MHz). 

Joe  Feagans 
Tallula,  IL 

Joe,  thanks  for  taking  the  time 
and  effort  to  send  your  comments. 

Your  opening  comments  dearly 
refer  to  the  vote  set  up  in  the  Sep- 
tember issue  by  the  then-Editor* 


From  the  Hamshack 

in-Chief  Larry  Ledtowt  Jr.  NA5E- 
Larry  catted  for  this  vote  as  a  re- 
sult of  a  letter  sent  to  us  by  Brent 
NW0T  ("Letters"  September 
1988).  in  that  fetter.  Brent  claimed 
that  "73s"  and  4I83s, "  defined  in 
December  1987  73  "Welcome 
Newcomers/  are  incorrect,  be- 
cause the  plural  meaning  was  al- 
ready incorporated  in  the  num- 
bers. Evidently,  NA5E,  as  weft  as 
myself,  had  teamed  the  conven- 
tion— right  or  wrong— of  putting 
the  '  V  on  the  end  of  73  and  88,  as 
he  then  had  final  say  on  ait  editori- 
al material r. 

The  final  tatiy: 

Against  the  use  of  the  "s" 2 

For the  use  of the' str 2 

'Who  realty  cares?"  . . . 5 

Thanks  to  alt  who  participated 
in  this  vote! . .   NS1B 


Who 

I  wonder  sometimes  if  people 
like  NW0T  have  anything  better  to 
do  in  life  than  try  and  impress 
others  on  how  gracious  their 
English  and  knowledge  of  the 


Amateur  Radio  rules  are. 

I  like  saying  73s  and  sometimes 
I  like  saying  88s,  but  to  have 
someone  tell  me  that  just  because 
I  talk  with  a  little  twang,  I  have  to 
change?  Tell  Brent  to  take  a  hike 
and  impress  someone  else,  as  he 
only  goes  to  show  you  that  being  a 
HAM  takes  all  kinds.  Elmer,  his 
teacher,  as  well  as  others  have  to 
change  with  the  times  and  accept 
the  new  words  and  new  slangs 
that  come  about! 

The  world  is  changing,  Brent, 
hope  you  do  too!     Frank  N9GQR 

'Nuffsaid! 

Not  Another  Noah! 

I  recently  coined  a  new  term 
and  definition  in  ham  radio,  and 
thought  I  would  submit  it  to  73  to 
share  with  the  rest  of  the  world. 

FM-G-A-M-O-R-T-U-S— "That 
state  in  ham  radio  in  which  your 
finals  smell  like  burnt  shoe 
leather,  making  your  key  good  for 
only  cracking  walnuts/* 

Francis  Dohanich  WB5PUB 

Austin  TX 

Thanks  a  tot  there,  Francis,  we 
think. 

Really,  Really  Rad 

Damn,  you  write  provocative 


and  informative  editorials. 

Thank  you  for  the  lengthy  and 
thought-demanding  work  tn  the 
November  issue.  I  respect  those 
who  "never  say  dieTF  and  live  their 
lives  in  harmony  to  that  philoso- 
phy. The  more  of  your  editorials  I 
read  the  less  radical  you  seem . . . 
or  is  it  the  more  radical  I  seem. 
Whatever,  I  can  see  the  power  of 
your  pen  and  appreciate  it. 

It  is  most  difficult  to  appeal  to 
the  good  judgment  of  a  bureau- 
cracy such  as  the  ARRL  without 
getting  the  feeling  you  have  violat- 
ed the  sanctity  of  ham  radio,  and 
proud  tradition.  Just  as  it  is  tradi- 
tion that  chokes  the  life  out  of 
most  denominations  and  their  ap- 
plications m  Scripture*  likewise  it 
is  tradition  that  is  choking  the  life 
from  ham  radio.  We  have  no  Pope 
or  final  authority  above  us,  so  we 
have  turned  our  own  destiny  over 
to  the  tyranny  of  tradition,  If  we 
ain't  done  it  (sic)  that  way  previ- 
ously, it  must  be  wrong. 

You  have  helped  me  get  a  grip 
on  this  destructive  and  pervasive 
attitude,  and  1  commit  myself  to 
seeking  new  ways  to  advance  my 
hobby.  Doug  Strange 

Comanche  OK 

Whew! 


EVERY  ISSUE 

Of  73 

on  microfiche! 

The  entire  run  of  73  from  October,  1 960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75t  and  a  desk  model  for 
$200.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set  (no  partial  sets) 
for  $180  plus  $5  for  shipping  (USA). 
Annual  updates  available  for  $10, 

Your  fulf  satisfaction  is  guaranteed  or 
your  money  back,  Visa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

" 'Whitehall" 

Route  3 ,  Route  56 

Mineral,  Virginia  231 1 7 
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for  valuable  information  from  adver- 
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QRyAntenna  EmergencyPa c ks 


Emergency  Pacts  contain 
QRV  All  Bs&d  tout-proof  ATc-sealed 


toulri-baad  Djpole-V-SSOfSer  antenna.  \  r  Va 

701  coax  t>«lEi«c,  Quick  Launch  «s-  \I:'merien 


tern,  ratproof  daeron  support  bra  id  , 
52  p  Tech  Manual.  Complete.  Read* 
for  Ac  [ion.  One  person  installs  in  IS 
minutes,    Infop^k  Si  ty  Hi  ctw  null 

Fastest  Antennas 
tn  the  tiest 

Box  50062-5,  Prove  HT  S46C*: 


nil. 


102  Ion  t 
40-10 

AM  $10 


ntennas 


Let  the  Sun  Power  vour  Station! 
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| *  OMAR  ELECTRONICS  * 1 

FOR  ALL  YOUR  AMATEUR  NEEDS 
1  SPECIAL  PRICES  on  all  1 

|    MFJ  PRODUCTS  *  A.R.RX.  PUBLICATIONS    | 
and  other  Ham  Radio  equipment! 
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INDIANA  HAMFEST 


SUNDAY,  MARCH  12, 1989 

Open  at  8:00  A.M. 
Located  on  the  Indiana  State  Fairgrounds 

Indianapolis,  IN 

All  Indoors  •  Free  Parking  -  Paved  Lots  •  Forums  -  Nationally  Advertised  Commercial 
Dealers  •  Flea  market  •  VEC  DEVRV  Testing  •  Ladies  Forums  and  Activities 

•  Over  500  Tables 

Enjoy  a  show  by  our  "Quality"  Dealers 
Talk-in  on  the  "Mighty  (2.1  KW)  525"  - 145-25  MHz 

NOTE:  TABLES  SOLO  OUT  IN  1987  AND  1966 
Tables:  SASE  To  Aileen  Scales  KC9YA.  3142  Market  Place.  Bloomingion,  IN  47401.  812-339-4446 


New  from 


2000  Channels 
5MHz  to  2000MHz 


AR2515 


Total  Ptttx  FiwHihT  PtefMad 

(fjcpini  Shtppcv?  Qpttooyl) 

"  Upg»d«  of  AftSXBl 

1  ■ 


s695 


•  Cove!s5MHr*o2000ME: 
mAK"         ■"■   :*=  FMnsodes 
Con:  mii&us  caver  age 

•  2000  Channel  Memory 
1984  Scan  Fr^quenc  ies 
&  Id  Seai  ch  Groups 
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•  Built  in  RS  232  eompurer  inter  Eace- 

•  _5  Day  Satislacitou  Guarantee  Full  Refund  il  not 
Satisfied 

*Hi5WWxFVD  Wt   21b  10o* 
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COMMUNICATIONS 
10707  EL  106th  Si,  Indpli  ,  IN  46256 

Toll  Free  800-445-7717 

Visa  and  MasterCard 
(CODshghtlyhnjh' 
In  Indiana  3 17-849-2570  Collect    FAX  rtl?)  B49  6794 
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NO  TUNERS! 
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THREE  EXCELLENT  REVIEWS  |UST 
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How  Does  Your  Remote  Base  Stack  Up? 


FC-90Q  Interface 


(I     A 


* 


■tQlAfe  LfcA£ 
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Now  it's  easy  to  add  a  multi-band  remote 

to  your  repeater* 


CIRCLE  42  ON  READER  SERVICE  CARD 


Your  repeater  can  link  to  any  frequency  on 
up  to  six  bands  with  ACC's  new  interface 
to  the  1COM  IC-900  Super  Multi-Bander 
System. 

Our  new  FC-900  Interface  connects  your 
ACC  controller  to  the  1COM  band  units 
(the  ICOM  liber  optic  controller  and  Inter 
face  aren't  needed).    Add  new  bands  to 
your  system  by  Just  adding  band  units. 
And  best  of  all  -  everything  just  plugs 
togetberl 

If  youVe  built  remotes  before,  you'll 
appreciate  the  simplicity  -  and  the 
performance.    If  you  haven't,  now  is  the 
time  to  add  a  new  remote  base  or  linking 
system  to  your  repeater 

advanced 

computer 
controls,  inc 


Extend  the  range  of  your  repeater,  link  to 
other  repeaters  for  emergency  and  public 
service  activities,  and  benefit  from  the 
elevation  of  your  repeater  site  for  all 
bands.    From  ten  meter  DX  to  1200  MHz 
finking  -  and  everything  in  between. 

ACC  pioneered  freqency  agile  remotes  and 
links  on  repeaters  years  ago.    Now  we've 
made  it  easy.   One  more  reason  that  ACC  is 
the  right  choice  for  your  repeater  system. 

Write  or  call  for  more  information  on  ACC's 
line  of  repeater  controllers,  voice  storage 
units,  and  the  new  FC-900  Interface. 


KENWOOD  £U  ICOM   YAESU 
We  want  to  be  Your  Radio  Store 

Full  Line  ol  Amateur  Radio  and  Computer  Interlacing 
a  Accessories.  -  Tim  W710V  or  Pfefre*  K7KMZ 


1-800-942-8873 
(801)467-8873 


1057  E.  21  DO  So.  Sail  Lake  City.  Utah  S410€ 
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1988  CALL  DIRECTORY 

(On  microfiche) 

Call  Directory .  .  .  $Q 

Name  Index 8 

Geographic  Index .8 

All  three  —  $20 
Shipping  per  order  $3 

BUCKMASTER  publishing 

Mineral,  Virginia  231 17 
703:  894-5777         800:  282-5628 
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2356  Walsh   Avenue,  Santa  Clara,  CA     95051     {408)  727*3330 


ORCLE  1  ON  READER  SERVICE  CARD 


INTRODUCING  THE  SUPERSCANNER  FT 

Turbo  charging  module  for  your  Yaesu  727 


#  Increase  the  scan  rate  to  nearly 
10  channels  per  second! 
(Nearly  SX  the  normal  scan  rate) 

•  Scans  1  Meg  in  12  seconds! 


•  Easily  installed! 

•  Small  size! 

•  Introductory  price  of  $39,95! 


Send  $39.95  plus  $2.00  S&H  to: 

XPERTEK  ELECTRONICS 

5312  ERNEST  ROAD,  LOCKPORT,  NY  14094 

(716)  434-6380 

(NY  residents  add  appropriate  sates  tax) 

The  first  100  customers  mentioning  this  ad  will  receive  $5  off  the  purchase  price. 


CIRCLE  369  ON  READER  SERVICE  CARD 


Atv 


Number  21  on  your  Feedback  card 


Mike  Stone  W&0QCD 
PO  Box  H 
Lowden  Iowa 


Advancing 

the  State  of  the  Art 

73  Magazine  is  taking  a  more 
technically-oriented  tack  now, 
and  so  shall  the  ATV  column!  For 
the  past  two  years,  many  of  you 
have  followed  this  column  each 
month  to  enhance  your  knowl- 
edge of  fast  and  slow  scan  TV  op- 
eration. Many  of  you  have  also 
bought  or  built  your  own  ham  TV 
gear,  and  now  you're  on  the  air, 
sending  live  black  and  white,  or 
even  color,  amateur  TV  pictures 
across  town  or  within  the  county. 
Some  of  you  have  become  really 
serious  about  ATV  DXmg,  even 
out  of  state.  Great  going! 

Stay  with  us  in  1989.  and  we'll 
take  you  even  further  into  the  mys- 
tical world  of  the  video  waveform. 
In  future  columns^  we  will  cover 
easy-to-build  receive  downcon- 
verters,  transmitters,  synch  sig- 
nal-stretchers, antennas,  pream- 
plifiers, bandpass  filters,  simple 
video  switchers,  and  much  more. 
We'll  look  in  depth  at  computer 
programs  designed  for  ATV 
graphic  applications,  and  explain 
how  to  mix  SSTVt  FAX,  RTTY. 
packet  radio  and  other  modes 
with  FSTV.  We'll  compare  AM  and 
FM  TV  signals  based  on  the  re- 
sults of  studies,  and  explore  ham 
TV  on  the  900.  1200,  and  2300 
MHz  bands. 

I've  received  many  letters 


Ham  Television 


asking  about  how  to  form  an  ATV 
club,  write  a  constitution,  and 
build  a  group  ATV  repeater  or 
remote  transmitter.  Keep  those 
cards  and  letters  coming.  We'll 
cover  these  and  other  facets  of 
ham  TV  in  coming  ATV  columns, 

AEA  Unveils  New  Fast  Scan  Rig 

Those  active  in  fast  scan  TV  are 
well  aware  that  Advanced  Elec- 
tronics Applications  has  added  a 
new  UHF  ham  TV  transmitter  to 
their  line  of  amateur  specialty 
equipment.  The  FSTV-430  ATV 
rig  was  unveiled  late  last  year.  The 
introduction  of  AEA  into  the  ATV 
marketplace  shows  one  major 
manufacturer's  belief  in  a  yet- 
to-be  exploited  visual  mode  of 
communications.  Other  manufac- 
turers are  rumored  to  be  close 
behind.  At  the  Dayton  Hamverv 
Hon  last  year,  several  manu- 
facturers were  asking  hams,  "Do 
you  own  a  camera  or  a  VCR?" 
Getting  major  manufacturers  in- 
volved in  the  ham  TV  market- 
place, which  has  yet  to  peak, 
would  boost  all  aspects  of  FSTV 
activity  everywhere.  For  a  com- 
parison of  the  three  most  popular 
Vwatt  ATV  transceivers  on  the 
amateur  market  today,  see  Table 
1 .  The  results  were  based  on  rigs 
tested  locally  by  the  BRATS  ATV 
Club  in  Iowa* 

To  decide  which  ATV  transceiv- 
er is  right  for  you,  study  the  fea* 
tures  that  attract  you  the  most. 
Ask  other  hams  in  your  local  ATV 
group  what  they  are  running,  Wy- 
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Figure  2.  Chart  of  attenuation  vs.  frequency  for  the  7-pofe  filter 


man  Research  and  PC  Electron- 
ics also  offer  partial  kits. 

70  Cm  Alert 

In  most  parts  of  the  country, 
there  is  still  plenty  of  room  for 
wideband  television  transmis- 
sions on  UHF  in  the  70  cm  band. 
In  other  parts,  hams  are  moving 
into  the  900  and  1 200  MHz  region. 
A  QRM-free  verbal  battle  is  raging 
to  keep  ATV  mode  operations  on 
the  420-440  MHz,  or  70  cm  band. 
Loss  of  the  70  cm  band  for  ATV 
operation  would  be  a  disaster  An 
estimated  eighty-five  percent  of 
hams  now  on  the  70  cm  FSTV 
band  in  the  US,  doubt  whether 
they  would  continue  operating 
ham  TV  on  higher  bands,  I  feel  it's 
worth  fighting  for.  Others  may  dis- 
agree, but  the  important  thing  is 
for  motivated  hams  to  build  or  buy 
some  equipment,  and  start  having 
some  of  the  FUN  that  the  rest  of  us 
are  enjoying! 

ATV  Workbench  Projects 

Many  fast  scanners  continue  to 
build  their  own  equipment.  Merle 


Reynolds  W9DNT  In  Illinois. 
Gerald  Cromer  K4NHN  of  South 
Carolina,  "Captain  Video"  Ron 
Cohen  K3ZKO  of  Pennsylvania, 
Dave  Williams  WB0ZJP  of  Mis- 
souri. Mel  Dunbrack  W1BHD  of 
Massachusetts,  Robert  Jett 
W7KPW  of  Texas,  Don  Miller 
W9NTP  of  Indiana,  and  many  oth- 
ers have  built  some  of  the  neatest 
looking  gear  for  ham  TV  I've  ever 

sour!- 

The  Line  Sampler 
and  7-Pole  Filter 

Here  are  a  couple  of  easy-to- 
build  projects  for  the  ATVer,  to 
take  your  mind  off  of  shoveling 
snow  or  worrying  about  whether 
your  XYL  left  your  car  lights  on  at 
the  grocery  store.  The  Transmis- 
sion Line  Sampler  was  sent  to  me 
by  Bill  Parker  W8DMR,  Mr.  ATV  of 
The  ATCO  Ohio  ATV  Group  (see 
Figure  1).  WSDMR  writes:  "Sam- 
pling the  RF  field  flowing  in  a 
transmission  line  is  fairly  easy.  It  is 
just  a  matter  of  inserting  a  short 

Continued  on  page  73 
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Figure  I.  Schematic  diagram  of  the  Line  Sampler 
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Never  Say  Die 

Continued  from  p.  8 

solutions  I've  suggested  are  inter- 
related. For  instance \  by  solving 
our  problem  of  the  gradual  death 
of  amateur  radio,  we  also  will  au- 
tomatically be  providing  our  coun- 
try with  the  engineers,  techni- 
cians, and  scientists  it  needs  to 
regain  its  electronic  superiority. 
The  Japanese  electronics  indus- 
try is  at  the  heart  of  their  rise  to 
power— the  engine  driving  their 
whole  economy. 

We're  all  well  aware  that  the 
world  is  becoming  more  techni- 
cal— that  technology  is  the  key  to 
the  future.  But  the  question  is, 
what  can  we  do  about  it?  We've 
destroyed  the  5000-school  radio 
club  infrastructure  which  brought 
80%  of  our  Novices  up  until  Incen- 
tive Licensing  wiped  "em  out  in 
1964.  I  proposed  a  simple  way 
around  that  problem— via  a  self- 
leaching  eight-year  course  for  all 
children  in  grades  5-1 2  in  the  fun- 
damentals of  electronics,  commu* 
nicaiions,  and  computers. 

The  self/peer-teaching  aspect 
is  to  get  around  the  lack  of  teach- 
ers. It  would  take  at  least  ten  years 
and  millions  of  dollars  just  to  build 
a  supply  of  science  teachers.  We 
haven't  got  those  ten  years  to 
spare — or  the  millions. 

Since  there  seemed  to  be  an 
interest  in  reducing  the  national 
debtt  I  proposed  a  way  to  cut  bil- 
lions in  government  and  military 
waste.  I  suggested  an  inexpen- 
sive way  to  end  the  war  on  drugs, 
thus  cutting  crime  by  about  75% 
and  contributing  toward  a  solution 
to  our  education  problems.  I  pro- 
posed an  inexpensive  solution  to 
welfare  and  the  homeless.  Just 
think  of  the  money  we'd  save  if  we 
weren'l  fighting  an  ever  escalat- 
ing war  on  drugs,  supporting  mil- 
lions of  welfare  families,  and  living 
w*th  incredible  waste  m  govern- 
ment! 

I  believe  the  American  educa- 
tional system  can  be  made  pro- 
ductive and  brought  back  to  #1  in 
the  world — and  without  throwing 
billions  of  dollars  at  the  problem  to 
do  it,  AN  of  my  solutions  are  de- 
signed to  be  primarily  self-fund- 
ing, depending  more  on  en* 
Irepreneurs  than  the  government. 
And  I  do  have  a  Ph.D.  in  En- 
trepreneurial Science,  if  you  need 
that  reassurance. 

Now.  J  can 't  do  all  of  this  alo  ne  I 
need  your  help,  I  dont  think  there 
are  any  amateurs  who  reafly  want 
amateur  radio  to  be  lost — yet 
that's  the  way  things  are  going 
right  now.  If  you  can  help  me  get 


my  fundamental  electronics 
course  started  in  grade  schools, 
we'll  not  only  get  amateur  radio 
growing  again,  but  we'll  also  be 
developing  the  engineers  we're 
going  to  need  in  the  next  century. 
The  kids  who  are  in  the  5th  grade 
now  will  be  the  college  graduates 
of  2000,  so  we'd  better  get  'em 
interested  in  technology  right 
now.  Or  else. 

How  can  you  help?  Til  be  writing 
about  that.  I  need  your  help  in 


from  those  stupid  ham  lawsuits 
which  are  wasting  money  and 
time  and  generating  fear.  I'm  not 
asking  for  anything  we  can't  do  or 
that  we  won't  enjoy  doing. 

I  need  your  help  in  getting  more 
readers  for  73  so  we  can  make  a 
difference.  If  every  reader  could 
get  one  more  ham  to  subscribe  to 
73,  we'd  have  the  strength  we 
need  to  not  only  rebuild  amateur 
radio,  but  also  to  make  a  signifi- 
cant difference  in  America. 


"The  Japanese 
electronics  industry  is  at  the  heart  of 
their  rise  to  power .  . 


f$ 


many  ways.  I  need  it  at  the  federal 
level  to  help  get  the  government 
behind  a  move  to  bring  electron- 
ics courses  into  our  grade 
schools.  The  decisions  on  this, 
though  influenced  by  the  federal 
government,  are  made  by  the 
states,  so  I'm  going  to  need  help 
with  state  governments. 

You  can  also  help  with  your  own 
children  and  grandchildren— and 
HI  be  writing  about  that.  You  can 
help  in  your  community  by  work- 
ing with  your  local  schools  to  start 
radio  clubs  so  we  can  rebuild  our 
lost  infrastructure. 

You  can  work  with  your  local 
radio  club  to  make  amateur  radio 
more  fun  for  everyone.  We  need 
to  rebuild  a  spirit  of  cooperation 
and  excitement.  We  need  to  coun- 
ter the  infighting  and  anger— the 
frustrations.  We  need  to  get  away 
from  repeater  and  net  jamming — 


Yes,  I  agree,  unless  you  know 
how  to  go  about  It,  one  person 
usually  can't  make  any  differ- 
ence. But  when  you  know  where 
the  tines  of  power  run,  you  can  tap 
in  on  them  and  even  one  person 
can  make  a  profound  difference.  I 
discovered  this  for  the  first  time 
back  in  1970  when  I  found  that  I 
was  able,  with  the  power  of  73 
Magazine,  to  make  repeaters  and 
FM  happen,  And  I  did  make  that 
happen. 

It  was  my  success  with  re- 
peaters that  gave  me  the  courage 
to  tackle  the  microcomputer  when 
it  first  appeared  in  1975.  It  was 
that  confidence  which  drove  me  to 
start  Byte  magazine — then  Kilo- 
baud, Microcomputing,  80- 
Micro,  Desktop  Computing, 
RUN,  InCider.  Hot  CoCo,  Micro 
Industry,  and  others— plus  pub- 
lish dozens  of  computer  books,  to 


build  Instant  Software  with  over 
250  programs  for  fun.  business, 
and  education.  I  soon  became  the 
largest  publisher  in  the  field. 

It  was  this  same  confidence  that 
I  could  make  a  difference  that  got 
me  to  start  Digital  Audio  magazine 
to  support  what  was  then  a  brand- 
new  audio  technology.  With  the 
help  of  my  publications,  compact 
discs  have  become  the  fastest 
growing  consumer  electronics  in- 
dustry in  history. 

One  person  really  can  make  a 
difference.  You  can  make  a  differ- 
ence. You  can  do  this  by  learning 
how  to  tap  into  the  power  system 
which  runs  America.  Part  of  it  is 
the  media,  pari  is  Congress,  and 
part  is  your  local  and  state  govern- 
ments These  power  systems  are 
far  easier  to  influence  than  most 
people  suspect.  Well,  I  know  how 
to  use  these  systems  and  I'm  go- 
ing to  teach  you  how  to  do  it. 
We  Ye  going  to  use  this  knowl- 
edge to  get  amateur  radio  going, 
and  that's  going  to  get  America 
growing.  Let  me  ask  you,  do  you 
see  any  other  route  to  getting 
America  back  to  #1 '  ?  Any? 

To  make  this  happen  I  need 
double  the  number  of  73  sub- 
scribers. Even  knowing  how  to 
use  the  power  system.  I  still  need 
your  help.  Once  I  show  you  how  to 
use  it  you'll  be  astounded  at  how 
effective  you,  one  person,  can  be 
in  making  things  happen.  We 
have  the  lever  to  move  the  whole 
world— starting  with  America,  But 
I  need  100,000  people  leaning  on 
that  lever  with  me,  so  let's  get 
started  getting  more  73  sub- 
scribers. 


SUPER  PERFORMANCE  BATTERIES 


SUPER  KENWOOD 


8Y  POPULAR  REQUEST 

SUPER  KEHW0DO  PSTSS/PfrZSS 
S4  vote  90Qrm  double  the 
capacity  of  the  PB-25/Pfr26  tor 
the  2500/2600/3500/3600  Charge 
with  either  the  standard  wall 
charger  or  drop  in  charger  3 
inches  high  565  00* 


Exact  replacement  FNS-2Nicad  pack  for 
VaesuFT-4MR/207fl/2Oafl/7Dafl  S27.0O* 

"Add  S4  00  shipping  fi  handling.  CT  residents  add  TWfc  lax 


SUPER  IC0M 

SUPER  (COW  BP  7S.13.2  volts,  900ma, 
double  the  capacity  of  the  1  com  BP-7. 

5*  ouiput 

SUPER  ICOM  BP  BS.  96  volts.  12Q0ma, 
50%  more  capacity  than  the  Icom  BP-8 

Both  are  rapid  base  charge  only,  or 
slide  io  wail  charger  4  inches  high  BP- 
7S  or  BP-8S  S69  00" 
intern  tor 

Kenwood  PB  2b.  ZSH.2B  $29,00* 

Icom  BP  3  52200* 

Icom  BP-5  |500ma|  S30  GO4 

Icom  BP  7  [SDQmal  S3&.00* 

Icom  BP  8  $3400* 


Complete  fine  of  NICAE)  replacement  packs  for  Icom.  Kenwood.  Y  aesu  Tempo.  Santec  Aider*. 
Cordless  Telephones,  Alkaline   Nitad  and  Gen-Cells    All  NICAD  packs  include  a  1  year 
guarantee  Commercial  Radio  Packs  also  available. 
For  all  your  battery  needs,  write  or  calf  today  for  a  complete  catalog.  Dealer  inquiries  invited. 
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iiiPCRIPHCX  inc. 


149  Palmer  Road  •    Southbury,  CT  06488 

(800)  634-8132  In  CT  (203)  264-3985 
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Rob,  WA3QLS 


Paul,  WA3QPX 


AEA  •  ALINCO  •  AMERITRON  •  CUSHCRAFT  •  ICOM 

•  KANTRONICS  •  KENWOOD  •  MFJ  •  MOSLEY  •  SANTEC 

•  TELEX  HY-GAIN  •  TENTEC  •  YAESU  •  AND  MORE! 
71  Meadow  Road,  New  Castle,  Del.  19720 

Factory  Authorized  Dealer!  i£t'e.braf'n9  oUf 

9-5  Daily,  9-8  Friday,  9-3  Saturday 


e  inventory.  Daily  UPS  Service 


800-441 
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New  Equipment  Order  &  Pricing 

302-328-7728 

SERVICE,  USED  GEAR  INFO 
ales  Tax  in  Delaware!  one  mile  off  1-9 

Prices  aro  subject  to  change  without  notice  or 
obligation.  Products  are  not  sold  lor  evaluation. 


.jj&C'" 


Please  send  all  reader  inquiries  directly. 


PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


AUTOPATCH 

WITH  REPEATER  CONTROLLER 


CES  510SA-II  FEATURES: 

*  Simplex  sampling  lor  1  lined  elation  * 
opefation 

*  Half  or  full  duplex  operation  for 
repeater  use 

■  Variable  sample  window  and  sample        * 
rate  in  simplex 

*  Mobile  access  wo  single-  or  muiti-  * 
digit  otmf  codes 

*  Remotely  programmable  functions  * 
include  connect  code,  acidity  timers, 
and  toll  restrict 

Reganffesa  of  your  autopatsh  nsquiremenis, 
reiiabte,  long  teem  eero-tce  for  amateur  fixed 


Supplies  programmable  logic  for  use 
as  a  repeater  controller,  including 
XMIT  heno  time,  TUT,  CW  ID  In  larva f. 
and  courtesy  beep 
Remote  base  station  opera  lion 
enabled  by  special  security  code 
Reverse  patch  capable,  automatic 
ring-out  upon  receipt  of  an  inbound  call 
Four  selectable  CW  IDs  lor  repeater 
or  patch  lime  out  patch  on,  and 
error  message 

me  CES  Model  510SA II  will  supply 
station  oc  remote  repeater  sites 


Make  The  ^f§Ht  Connection 


Communications 
Electronics 
Specialties,  Inc, 

931  S.  Semoran  Blvd. /Suite  218 
Winter  Park,  FL  32792 
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Word  is  spreading  lasi-  X        2  METERS-220-440 

Nothing  mulches  Ihe  KRP-5000 
for  total  performance  and  value.  No  I  GE,  not  avtn  Motorola: 
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The  first  choice  in 

Transmitters  -  Receivers 

Repealers 

Repeater  Controllers 

Power  Amphtiers 
Vojce  Mail  Systems 


CIRCLE  295  ON  READcR  SERVICE  CARD 


Super  Comshack  64  Repeater  Controller 

-   IftMriCS&cS 
SMUB 


1,090  T#  ft  StWtd  *  DiPKM  0«a  t  n*»,  2  Ton* 
PBfMg  *  Ctfif  wrinfi  *  QutC*  dW  That  R*m«f** 


bktn.* 


\-tTtm 


H|i,|    |-"f -7^7m|   "'  rt'B"  UWJOnCB,  ft  QUAD 


Coram*  IM» 

■Kit  r^r  i  ^Fln-  CW  S  it  H 

nciing*  prUs*  tsesu 
lrnn*ti^rs  *fH*i 
Ptfrchia»*  nf  C5643! 


ronvens  K.T  Inio  In  a 

'pfMiyny  Ml  tar  PaB  uh1 
OUIttf     a"   HMH^  CHIMVWK 

FT77F 


tntl 


■aa  i^n 


I  to  SO  VoDrljffwCMrmnt'FiBa 
PfW«mi6fc.  50  000  Qvom. 
Jhtoni  iUUnng.DFDTRpiar 

Ewttirat     *OU  *&  CpOon 
SdifK  wyaaw  avert 


Dfiink--  V -hid 

iH(l  Ihuui  interlace 


Moon  77. . 


\utiin  rtijsitT 


EfAtt»    QUAOIBAIH    litMWDAF  599-35 


POftC*,  1**' 


ICOL04  iAT  rrr; 
FTX»  109  73  J3 
tofe«  H.rm* 

1«  (5lbL« 


j  \  I  f*4  Sv»  itchvr 


CrrtttftQHZ  9  VAC 
Ptog*  hi  C**:  79%  Elf 


Mcd-«  ABtS 


MASrERCAflD-i/iSA-DfSC^FAK  ?M-J55-9984*TEL  ;714  -  &71-20O9 
ENGlNCTfllNG  CONSULTING  *  *&3  CANDLEWOOO  ST."  flttEA.  CA  92621 


ETCHED  GLASS!! 

CALL 

SIGN 

MUGS 
$795 

Checks  Payable  To: 
TODD  W.  SKOGEN 
P.O  BOX  3025 
FOX  VALLEY  STATION 
AURORA,  IL  60504 
(312)  BG5-5972 


Company  LOGOs  & 
Custom  Orders  Welcome 
Write  for  Quote 

Clearly  Print  Your 
Caff  Sign  &  Name 


Add  52  50  ShiD^ng  and  Handling 
in  Residents  Add  6  75%  tax 
Allow  12  Weeks  for  Delivery 
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INTERFERENCE? 


•  Interference  Location 

*  Stuck  Microphones 

*  Cable  TV  Leaks 

#  Security  Monitoring 


•  VHF  and  UHF  Coverage 

*  Computer  Interface 

*  Speech  Synthesizer 

•  12  VDC  Operation 


New  Technology  (patent  pending)  converts  any  VHF  or  UHF  FM  receiver  into  an 
advanced  Doppler  shift  radto  direction  finder-  Simply  plug  into  receiver's  antenna 
and  external  speaker  jacks.  Uses  four  omnidirectional  antennas  Low  noise,  high 
sensitivity  for  weak  signal  detection.  Call  or  write  for  full  details  and  prices, 

H  DOPPLER  SYSTEMS,  INC.  P  O,  Box  31819 
f^  Phoenix,  AZ  85046 


(602)  488-9755 


PACKET  RADIO  SOFTWARE 

FOR  COMMODORE  54 1 128  COMPUTERS 


PACKET  TNC  INTERFACE  PROGRAM  ($34,95) 

TNCLINK-64/128  provides  a  menu-driven 
operating  environment  for  Packet  Radio 
operation  of  any  TNC  requiring  external 
software.  FAST  Machine  Language 
program  is  more  than  a  terminal  emulator 
Features  include: 

•  Computer  data  transfer  rates  of  up  to 
1200  baud 

•  User  defined  split-screen  size  and  colors 

•  Complete  Disk  and  printer  support 

•  Operating  setups  can  be  saved  on  disk 

•  Ten  256-character  message  buffers 

•  8192  character  rececve  and  transmit 
buffers 

PACKET  NETWORK  HAPPING  PROGRAM  ($29.95) 

PATHFINDER-e4/128  monitors  a  Packet  frequency 
and  forms  a  table  of  all  active  paths  between  stations 
heard.  Up  to  128  calls  are  stored  in  a  table  which  can 
be  saved  on  disk,  This  allows  you  to  quickly  find  the 
best  patns  \o  use  for  accessing  stations.  Features 
incfude: 

•  Find  all  stations  and  digipeaters  available  to  you 
■  Find  one  or  two  digipeatet  paths  between  stations 

•  Highlight  stations  used  as  dig i peat ers 

•  Print  lists  of  calls,  paths,  or  digipeaters 

PC  VERSION  NOW  AVAILABLE 

Twmi.  To  of  tier  wind  ctack  or  Money  Order  Money  tack  guarantee 

M«.at   residents  add  5%  tains  to*   Add  $2  50  shipping  per  order 

ZELTWANGER  ELECTRONICS 

P.O.  BOX  4995 

NATICK,  MA  01760 


351  OH  READER  SERVICE  CARD 
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BATTERIES 


"R"  US..- 


You've  bought  our  replacement  batteries  before... 
NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


(COM 

CM2,  PB2    7-2v  &  500MAH 
CM5T  PBS  10+8v  @  500MAH 
SUPER  7S  ft  8S 
13.2v  @  1100MAH 
9.6v  @   1200MAH 

(base  charge  only) 
Introductory  Offer! 

SUPER  7S  &  8S  -  $64,95  each 


KENWOOD 

KNB-1  I0.8v  @  500MAH 
KNB-4  7,2v@20OOMAH 
KNB-5  I2v  @  1000MAH 
PB-1  12v  @  10O0MAH 


r 

I 


l  i 


YAESU/MAXON 
*FNB-10      7.2v  @  600MAH 
FNB-12        12v  @  500MAH 
#FNB-10(S)  7.2v  ©  10O0MAH 
*"  same  size  case  as  FNB-12 

Introductory  Offer! 

P4W     1 1v  ®  500MAH  -  S22-63 
FNB-2  11v  @=  500MAH  -  S22  63 


CUSTOM  MADE  BATTERY 
PACKS  &  INSERTS 

Made  to  your  specifications. 

Introductory  Offer! 

KENWOOD 

PB-25— S20XK3;  BP-5— S23.00 

BP-3— $18,95 

tCOM 

BP*5— S23.00;   BP-3— Si 8,95 


MasterCard  and  Visa 
cards  accepted.  NYS 
resictenis  add  Sv4% 
sates  lax,  Add  S3  00 
for  postage  and 
handling 


Prices  subjuci  to  char>5tf  wnt^oul  noiice, 

SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard;  Flushing,  N.Y.  11354 

WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE.  PLEASE  INQUIRE. 


OUR  PRICES 
CAN  T  BE  BEAT! 

SEND  FOR 
FREE 

CATALOG  & 
PRICE  LIST' 


In  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  Telex;  51060  16795  •  FAX:  (718)  461-1978 


CIRCLE  101  ON  READER  SERVICE  CARD 


CB-TO-TEN 

7J  has  ltd  the  way  on  CIMrHO  meter  conversion  i.  Take* 
advajvUgeof  o«r  offer  h*  help  you  get  on  ID  meter*  before  the 
tun  spots  peak  again,  ll's  easy  and  saves  you  money* 


9    Tiik 


Kmic 


WHAT! 


An  OM  of  yours  borrowed  a  prized  copy  of 
73,  and  now  it's  among  the  missing.  Let 
Uncle  Wayne  help  restock  the  issues  in 
your  almost  complete  73  yearly  volumes 
from  July  1980  to  the  present. 

Write  us  today  for  the  copies  you  need 
from  July  1960  to  the  present  only.  Sorry, 
but  we've  sold  out  all  but  a  few  collector's 
copies  prior  to  July  1 980. 

JULY  1980  to  present. .  .$4.00  each 

including  postage  and  handling 

73  Amateur  Radio 

ATTN;  Uncle  Wayne 

70  Route  202-N 

Peterborough.  NH  03458 


1  BamJptan  and  Crystal  Info  May  77 

2  Conversion  Data  May  ?7 

3  Radio  Shack  TRC  -t 1  Jul  77 
A    E.F.  Johnson  Messenger  1 23A  Jul  77 

My^Cain670B  Jul  77 

6  Antenna  Suggeslnn i ■■  Dw  77 

7  fiadio  Shack  RnoltsliL  TRCIJ  Dec  77 

8  The  Publicum  1  Feh7fl 

9  How  about  S5B  Conversions?  |nl78 
li'    Radio  Shack  TRC  1 t  .mil  TRC-74  Aug  78 
\ 1    Radio  Shack  Keolistic  Mini  23  Sep  78 
12    H^RangeofiiA  (Hy*Gain|  Sep7& 
I J     Kracu  KCB-231GB  Oct  78 

14  Lafayette  Tetsa I  SSB-75  Nov  7ft 

15  Radio  SKack  Realistic  TRC  452  Nov  73 

1 6  CB Walkie-Ta! kir  Conversion  Nov  74 

17  Sharp  Model  Cfl  SO0A  Jan  79 
SBESkJebander  HI  and  Pace  1 2.1  A  Jan  79 

19  Midland  I  3  Sfl2C and  Qthct  PLL  Rigs  May  79 

20  Lafayette  SSB-75  and  SSB  1 I  JO  Juit  79 

21  Royce  1-65S  Nov  79 

22  Johnson  Viking  .152  N 

21    CB  lo  10  FM    Pan  I  Jui  80 

CB  to  10  FM  -  Pari  II  Feb  60 

Mare  Talk  Power  for  the  TRC- 1 1  Mir  80 

Seers  RoadTa  I  kei  40  Mar  80 

2  7    Penney  "5  SSB  R  ■  g  Apf  80 

28    The  Pol  j r-Paki  40Channel  CB  Board  Jun  SO 

25    The  Cobra  Itt  Jul  W 

30     N e w  Li fe  to r  SS B  C B  K  l$i  J  u  I  80 

Al     Hnuhle  Your  CIninnHs  in  SSB  Conversions  Jul  flO 

32  OnTenFM  AUg&O 

33  Pui  That  Hy-Ciii»  CB  Board  to  Use  Sep  80 

34  Peaking  and  Tweaki  n$  Hy-Gain  Boards  Mat  92 
33    CBtoCW7iHyGami  |ul82 
16     Maximum  Modulation  for  CB  Conversions  Dec  82 
37    Beef  Up  Your  CB-to-CW  Conversion  Feb  81 
3$    Add  a  Digital  Reradou I  to  Your  CB  Conversion       Feb  83 

Stfttd  13.00  for  the  Itrsl  article  and  SI  50  each  ihereatlrr   |ubi 
choose  the  article  number*  and  call  with  a  credit  card  number 

or  send  a  check  or  money  order  tor  CB  to  7V«  73  Amttrur 

Rodm  Stugozinf    WGE  Cfltitf   Peterborough  \H  Q345R  /#»3- 
S2&420H 


QSL  Cards 


Style  W 


Styte  X 


Style  Y 


Reverse 


QSLs 


Now  you  can  get  the  highest  quality  QSL  cards  without  spending  a  fortune! 
We  put  these  cards  on  our  press  as  filler  between  jobs;  it  gives  the  pressmen 
something  to  do  and  lets  us  print  QSLs  for  you  at  an  absurdly  low  price. 

Not  that  we  skimp:  All  three  styles  are  produced  in  two  colors  (blue  globe  or 
satellite  with  black  type).  At  these  prices,  you  can  start  the  new  year  out  right  by 
QSLingall  those  disappointed  hams  who've  been  waiting  for  your  card.  Tell  'em 
the  card  was  printed  by  Wayne! 


Name 


Call 


Address 

City 


State 


D  Check 


Q  Amex 


Expires 


Zip 


D  VISA 


Please  allow  4  to  6  weeks  for  delivery         73 Magazine,  WGE  Center,  Peterborough  NH  034&S,  Attn  QSL  Orders 


Send  me  the  cards  and  quantities  indicated  below. 
Style;  DW    DX    DY  Quantity:  □  100— $8,97 

Please  print  your  name  and  address  □  250— $19,97 

exactly  as  it  will  appear  on  your  □  500 — $39.97 

cards:  Please  add  S 1  postage  &  handling 


UNCLE  WAYNES 
CODE  TAPES 


We've  had  so  many  phone  calls 
from  people  wanting  our  famous 
73  code  tapes  that  we  *ve  decided 
to  bring  them  back! 


"Genesis" 


$6,95 


5  wpm-This  is  the  beginning  tape, 
taking  you  through  the  26  letters,  10 

numbers  and  necessary   punctua- 

t inn,  complete  with  practice  every 
step  of  the  way.  The  ease  of  learning 
gives  confidence  even  to  the  faint  of 

heart. 


The  Stickler' 


S6.95 


6+  wpm-This  is  the  practice  tape 

for  those  who  survived  the  5  wpm 
tape(  and  it's  also  the  tape  for  the 
Novice  and  Technician  licenses.  It  is 
comprised  of  one  solid  hour  of  code. 
Characters  are  sent  at  13  wpm  and 
spaced  at  5  wpm.  Code  groups  are 
entirely  random  characters  sent  in 
groups  of  five— definitely  not  mem- 
erasable! 


Back  Breake 


$6.95 


13+  wpm-Code  groups  again,  at  a 
brisk  13+  wpm  so  you'll  be  really  at 
ease  when  you  sit  down  in  front  of  a 
steely-eyed  volunteer  examiner 
who  starts  sending  you  plain  lan- 
guage at  only  1 3  per.  You'll  need  this 
extra  margin  to  overcome  the  sheer 
panic  universal  in  most  test  situa- 
tions. You've  come  this  far,  so  don't 
get  code  shy  now! 


Courageous" 


20+  wpm-Congratuiations!  Okay, 
the  challenge  of  code  is  what's  got- 
ten you  this  far,  so  don't  quit  now. 
Go  for  the  Extra  class  license.  We 
send  the  code  faster  than  20  per.  It's 
like  wearing  lead  weights  on  your 
feet  when  you  run;  you'll  wonder 
why  the  examiner  is  sending  so 
slowly! 


I 


code  Tapes 


i 


|   Genesis  S6.95 

The  Stickler  £6,95  

Back  Breaker  S6.95  

'  Courageous  £6,95 


1   For  FIRST  CLASS  MAIL,  add  an  addi 
I   t  ion  j  I  S 1 .50  for  prompter  delivery. 
I 

I 


I 


Name 


Call 


Address 
I   City 

I     TAP 

D  AE 

I  Card*^ 
1 


State 


Zip 


MC             G  VISA                 Check/MQ 
. E*p  Date . 


Mail  your  order  io  73  Magajtme, 
WGE  Cemer.  Pel er borough  NH  0345S 


UNCLE  WAYNES  BOOKSHELF 


4  w  right,  a  'ready!  NO  W,  the  popular  electronics  and  amateur  radio 
backs  you  Ve  been  hounding  poor  old  Uncle  Wayne  for  are  here! 
Now  you  can  build  up  your  ham  shack  library  with  these  soft-cover 
favorites. . . 


*  I  he  Pdcftci  Miff  itaRdMk 

by  Jonathan  L.  Mayo  KRJT 

\ .  .an  excellent  piece  of  work.  Well  worth 

reading  for  both  the  experienced  and  the  new 

packeteer   .  .the  definitive  guide  to  amateur 

packet  operation.** 

-Gwyn  Reedy  Wl  BEL  Only  $14.95 


•Tic  icqlnntr's  H4MM  K  IMcur  mto 

—  MldlllM  by  Clay  luster 

Combines  theory  and  practice  in  an  easy-to-un- 
dcrstand  formal,  and  provides  information  for 
choosing  and  installing  radio  receivers  and  trans- 
mitters, antennas,  transmission  lines,  and  test  equipment,  400  pages,  291 
illustrations  $16.95 

•IX  WiCf :  I  Jlf  ClhfC  Iftfclfyif  S  Iff  Mto  4DMICVS      by  Eugene  B.  TUton  K5RSG 

256  pages,  10  illustrations  $10.00 


•sttftis  m  mi  um  IXItJ 

by  Dave  Ingram  K4TWJ 

(Hard  Cover  only)  176  pages,  102  illustrations 
SI  2.95 


lustrations  $17.95 


•Triissititf 
ion  Nig:  Ml# 

sinpuritd 

by  Joseph  D* 

Moell  K0OV and 

Thomas  W,  CuHee 

WB6LZZ 

336  pages.  248  il- 


TRANSMITTER 
HUNTING 

IAMO  DBICIW.S 


•The  Dl-jlMl  Mvlce  by  Jim  Grubbs  K9Et 

Your  guide  to  the  fascinating  worlds  of  commu- 
nication thai  have  just  opened  for  thousands  of  amateur  radio  operators.  Now 
you  can  learn  about  everything  from  Morse  code  to  the  latest  in  packet  radio 
technology.  $9.95 

•TIC  CMMMHrc  lm\  CMHti*  by  Jim  Grubbs  K9EI 

160  pages  of  useful  information  on  selecting  a  Commodore  computer  for  the 
ham  shack,  where  to  find  specialized  programs,  the  Commodore-packet  con- 
nection, and  more!  $9,95 


Rdidtofffc  of  hum  artulh-5*IM-SMic  fdfiioi 

by  Kendall  Webster  Sessions 

With  this  outstanding  reference  in  hand,  electronics  hobbyists  and  professionals 
will  never  have  to  search  for  schematics  again.  Completely  updated,  the  book  h 
thoroughly  indexed  and  all  1001  circuits  are  clearly  illustrated.  420  pages. 
$19.95  soft  cover 

•Tie  OtfcSi  CtttM+fc  by  Bill  Zachary  N60P 

One  of  ham  radio's  wmmngesi  comesiers  lets  you  in  on  the  lips  and  technique  v 
of  the  Big  Guns.  You'll  learn  which  duping  method  to  use,  find  out  what 
equipment  you'll  need,  and  discover  the  secret  of  building  a  pileup.  Includes 
separate  chapters  on  DX  and  domestic  contests.  $5.95  while  they  last ! 

•  1  lie  HiQfC  H  Hid  Mil  by  Jerotd  Swank  KW8HXR ,  begins  w  ith  a  brief  history 
of  amateur  radio  and  Jerry's  involvement  in  it.  Pan  2  details  many  of  ham 
radio's  heroic  moments.  HamdonTs  close  ties  with  the  continent  of  Antarctica 
are  the  subject  of  Part  3.  In  Pan  4  the  strange  and  humorous  sides  of  ham  life  gel 
their  due.  And  what  of  the  future?  Pan  5  peers  into  the  crystal  ball.  Only  $4,95 

•WWII  Pm%  ScrMCtS  FrtqilCICles  tfiTTI)  by  Thomas  Harrington  WSOMV 

A  comprehensive  manual  covering  Radioteleiypc  news  monitoring— contains 
all  in  formal  ion— antenna,  receivers,  lerrninal  units,  plus  three  extensive  fre- 
quency lists.  Covers  65  World  Press  Services  broadcasting  in  English.  "The 
Original  Press  Book/*  84  pages.  $8*95 


•im  Mi!  by  Dave  Ingram  K4TWJ 

The  new  and  only  up-to-date  RTTY  book  in  existence.  Covers  all  facets  of 
RTTY—  RTTY  and  Home  Computers— most  comprehensive  RTTY  guide  ever 
published.  Fully  illustrated.  A  must  for  RTTY  fans.  1 12  pages.  $8.95 


•SMrtWWC  ClMttMllt  COIlldCnlUI  by  Gerry  L  Dexter 

Fascinating  reading— new  book  covers  all  clandestine  broadcasting,  country  by 
country— tells  frequencies,  other  unpublished  information— spy— insurgents- 
freedom  fighters— rebel— anarchist  radio — secret  radio — covers  all.  Current 
publication.  84  pages  $8.95 

•snauc  m  one  tv 

Scrambling  and  Deserambling  by  Brent  Gale  <£  Frank  Bayiin  ■  This  new  book 
was  written  for  readers  who  do  not  have  a  technical  education,  but  who  want  to 
have  an  understanding  of  the  technology  of  satellite  and  cable  scrambling  and 
deserambling.  256 pages.  $19.95 

■Sttfttite  Mrctttni  by  Frank  Bay  tin 

A  complete  directory  listing  all  domestic  and  foreign  station  frequencies  data 
from  1 .6  MHz  to  30  MHz.  Over  6,000  listings  of  Air  Forces,  Navies,  Army, 
energy,  emergency,  spy,  smugglers,  pirate/dandestines,  aero  federal  space, 
inierpul  and  many  more  services.  Covers  all  types  of  transmission  modes.  SSB, 
RTTY,  FAX.  CW  and  AM,  $17.95 

•RC  flUtt  SlJHlS  m  S^kllllc  \\  by  Thomas  P.  Harrington  and  Bob  Cooper  Jr. 

New  book  shows  and  tells  how  to  tune  in  the  many  thousands  of  Telephone. 
Data,  Telex,  Teletype,  Facsimile  Signals  on  most  of  the  TV  Satellites,  covers 
equipment,  hook-ups,  where  to  tune.  Only  book  covering  these  secret  signals  on 
the  satellites,  plus  all  subcarricrs.  234  pages.  $19,95 


•Mil  Utrse  Ti 

Floppv  disk  for  IBM  PC,  XT,  AT  and  compatibles.  Learn  the  International 
Morse  code  or  improve  yiHir  capabilities,  One  diskette  will  take  you  from 
beginner  through  extra  class  in  easy  self-paced  lessons.  Standard  or  Farnsworth 
mode.  Code  speeds  from  I  to  over  100  words  per  minute,  $20.00 

•Tit  WKLI  IS  VMTS  FtT  III*  SMI 

Yes.  places  you T ve  never  even  heard  of!  Nearly  400  DX  countries  gleaned  from 
the  Awards  Lists  of  dozens  of  1ARU  members— more  countries  than  any  other 
map  available  anywhere!  ARRL's  DXCC  map  doesn't  even  come  close!  73 
Magazine  offers  readers  our  gianl  DX  Map  of  the  World  I  in  classic  black  and 
white)  for  the  absurdly  low  price  of  only  $5,00  plus  $1,00  postage  and 
handling* 


r 
i 


tltdc  Ives  Mksieli  iNcr  Fin 

The  Magic  of  Ham  Radio ,  _  

D  The  Contest  Cookbook 

D  The  Packet  Radio  Handbook 

□  The  Beginner's  Handbook  of  Amateur  Radio 

□  DX  Power;  Effective  Techniques  for  Radio  Amateurs 

□  Transmitter  Hunting:  Radio  Direction  Finding  Simplified 
D  The  Digital  Novice , 

L_  The  Commodore  Ham 's  Companion 

Master  Handbook  of  100 1  Circuits  ... . , . , , 

□  World  Press  Services  Frequencies  (RTTY) ,  . .  ,  < 

□  RTTY  Today  >,. 

□  Shortwave  Clandestine  Confidential  .  . 
C  Satellite  and  Cable  TV  Scrambling, .  ■ 

~  Shortwave  Directory 

Z  The  Hidden  Signals  on  Satellite  TV  .  . . 
_  GGTE  Morse  Tutor  floppy  disk 
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Add  $1 ,00  for  postage  &  handling  For  FIRST  CLASS  MAIL  add  an 
additional  $1 .50  for  prompter  delivery 

Please  Print!  Total  Enclosed 
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Call_ 


Address 
City 


I  !AE 
Card*, 


PMC 


DV1SA 


Zip 


□Check/Money  Order 
Exp,  Date 


Mail  lour  order  i«  73  Ma^vJAr,  W  GE  Crater,  PeterbnroUEh  SH  0U5K  \ttn:  I  nek  Ware 
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Number  22  on  your  Feedback  card 


BOVE  AND  BEYOND 


Pete  Putman  KT28 
3353  Fietdstone  Drive 
Doylestown  PA  1B9Q1 

We  Get  Letters .  .  . 

Time  to  hit  the  mailbag,  which 
I've  neglected  over  the  past  few 
months.  Some  noteworthy  corre- 
spondence has  come  in  from  a 
variety  of  sources,  and  an  of  it 
merits  discussion.  So  without 
further  ado .  . , 

Microwave  Propagation 

Glenn  Elmore  N6GN  had  some 
interesting  comments  regarding 
the  *'Trip  Through  the  Microwave 
Spectrum"  article  in  the  October 
73.  Glen  feels  that  some  of  the 
points  about  propagation  might 
deter  more  activity  on  the  mi- 
crowave bands  and  that  clarifica- 
tion is  in  order; 

Glen  took  exception  with  the 
statement  that  "Radio  waves  at 
this  frequency  propagate  line*of- 
sight  and  are  largely  limited  by  at- 
mospheric attenuation,"  Granted, 
this  Is  a  very  broad  statement,  and 
path  losses  at  these  frequencies 
are  higher  than  in  the  VHF  and 
UHF  bands.  He  described  a  table 
from  the  ITT  Reference  Data  for 
Radio  Engineers that  plots  attenu- 
ation in  decibels  per  kilometer 
(dB/krn)  versus  precipitation  in 
millimeters/hour  (mm/h)  as  a  func- 
tion of  frequency. 

Using  this  table,  Glen  claims 
that  "atmospheric  attenuation  is 
really  not  a  very  significant  issue, 
even  in  situations  of  heavy  rain- 
fall, until  the  24  GHz  amateur 
band,"  The  table  shows  that  with 
precipitation  of  10  mm/h  (about 
0  39  inches/hour),  the  additional 
losses  over  a  given  line-of-sighl 
(LOS)  path  at  2-3  GHz  amount  to 
an  extra  0,0014  dB/km.  which  is 
fairly  insignificant.  The  RSGB 
VHF/UHF  Manual  corroborates 
this  table,  attributing  about  a  1  -5 
dB  increase  in  attenuation  over  a 
10  GHz  LOS  path  with  50mm/h 
rainfall,  which  is  a  fairly  heavy 
Shower,  and  certainly  not  the 
norm. 

Glen  goes  on  to  calculate  that  a 
station  running  1-2  Watts  with  a 
20  dB  antenna  can  achieve  suc- 
cessful communications  over  a 
greater  path  than  the  10-15  mite 
radius  described  in  the  article.  He 
sets  up  the  assumption  that  both 
stations  at  the  ends  of  a  hundred- 
mile  LOS  path  are  using  20  dB 


VHF  and  UHF  Operation 

antennas.  The  total  signal 
strength  ratio  =  1  +  30  dBm  (TX 
power)]  +  [+20  dBm  (TX  anten* 
na)]  +  [-145  dBm  (path  toss)l  + 
[  +  20  dB  (RX  antenna)]  =  -75 
dBm  signal.  Assuming  an  SSB 
signal  with  a  3  kHz  bandwidth,  the 
noise  floor  ratio  is  [-139  dBm 
(KTB  in  3  kHz)]  +  [+3  dB  (RX 
noise  figure)]  +[+3dB  (terrestrial 
noise)]  =  -133  dBm  Subtracting 
-75  dBm  from  -133  dBm  leaves 
58  dB  S/N,  (His  assumed  feedline 
losses  have  been  factored  into  the 
antenna  gain  and  noise  figure  cal- 
culations.) 

Reality  Check 

These  figures,  however,  are  for 
a  true  line-of-sight  path,  not  one 
partially  obscured  by  treest  build- 


contacts  over  a  hundred  miles, 

As  to  the  effects  of  precipita- 
tion, I  have  observed  significant 
attenuation  when  operating  from 
what  could  be  called  optimum 
sites,  e.g.,  mountatntop  locations 
with  something  approaching  true 
LOS  paths  to  stations  over  a  hun- 
dred and  fifty  miles  away.  For  in- 
stance, during  my  last  microwave 
grid  expedition  to  Cathead  Moun- 
tain in  FN23,  I  observed  erratic 
paths  on  2304  and  1296  back  to 
stations  in  eastern  Pennsylvania 
and  Rochester,  New  York,  At  the 
time,  a  heavy  rainfall  had  just  end- 
ed and  dense  clouds  were  drifting 
across  the  mountaintop  during 
QSOs.  Signals  appeared  to  be 
stronger  when  the  clouds  cleared 
the  mountain. 

Again,  because  these  were  not 
true  LOS  paths,  it's  likely  that 
what  I  was  really  seeing  was  some 
degree  of  erratic  tropospheric  en* 
hancement,  caused  by  cooler  lay- 
ers of  air  trapped  by  warm  moist 


ti 


.  .  many  home  microwave 
stations  are  not  functioning  over 
LOS  (line-of-sight)  paths  for  most 
of  their  contacts." 


ings,  etc.  The  reality  is  that  many 
home  microwave  stations  are  not 
functioning  over  LOS  paths  dur- 
ing a  large  percentage  of  their 
contacts,  and  have  to  contend 
with  numerous  obstructions,  as 
well  as  multipath  and  other  distor- 
tion of  the  propagated  wave.  In- 
deed, here  on  the  East  Coast 
many  of  me  paths  regularly 
worked  depend  more  on  tro- 
poscatter  or  ducting  effects, 
which  occur  so  frequently  (such 
as  along  the  coast)  that  users  may 
assume  they  have  a  largely  LOS 
path. 

For  the  average  home  station 
in  the  northeastern  US,  there 
are  very  few  true  LOS  micro- 
wave paths.  This  typical  sta- 
tion has  so  many  factors  work- 
ing against  it  (feedline  losses, 
foliage,  antenna  height,  noise) 
lhat  a  day-to-day  working  range 
is  realistically  about  one-half 
to  one-third  the  ideal  2304  MHz 
LOS  path  (given  the  above  cal- 
culations). During  the  spring 
sprints  in  May  when  there  is  little 
or  no  enhancement,  stations 
running  25-50  Watts  to  20  dB  + 


arrays  have  to  scratch  to  make 
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air,  and  a  partial  duct  alternately 
forming  and  breaking  up  to  the  top 
of  Cathead,  This  could  be  misin- 
terpreted as  the  effect  of  precipita* 
tion  scatter  or  absorption! 

Glen's  comments  are  thought- 
ful and  insightful  He  concludes 
by  saying,  "All  of  those  whom  I 
know  lhat  have  become  active 
with  good  narrowband  stations  at 
1200  MHz  and  above  remark  how 
much  'better'  these  bands  are  for 
DX  than  VHF  l  think  the  preva- 
lent perception  of  mystery.  Ime-of- 
sight  only  and  high  attenua- 
tion .  have  caused  us  to  miss 
out  on  better  utilization  of  these 
bands."  Well  putl  The  true  mi- 
crowave experimenter  should 
take  these  observations  as  an  in- 
centive to  further  explore  the 
bands  above  900  MHz.  You  could 
be  pleasantly  surprised! 

Running  9913  Coaxial  Cable 

Bertram  Green  W2LPC  writes 
in  to  inquire  about  an  old 
friend.  -  9913  coaxial  cable.  He 
plans  to  run  a  hundred  feet  of  it 
through  some  PVC  tubing  under 
his  lawn  to  his  antennas.  Problem 
is,  the  PVC  has  a  tendency  to  col- 


lect water,  and  he's  concerned 
about  the  old  9913  bugaboo — 
water  absorption.  (We  all  know 
that  9913  makes  a  great  garden 
hose  if  not  properly  sealed.) 

The  first  thing  to  remember 
about  Belden  9913  is  that  it  has  a 
contaminating  jacket.  That  means 
that  water  can  seep  through  the 
jacket  and  infiltrate  the  cable, 
drastically  changing  its  imped- 
ance and  possibly  causing 
flashover  at  a  high  RF  voltage 
point.  Therefore,  I  don't  advise  di- 
rect burial  of  9913  is  unless  it  is 
somehow  waterproofed.  Running 
the  cable  inside  a  piece  of  PVC 
might  do  the  trick,  except  that  con- 
densation can  form  and  collect  in- 
side the  tubing.  If  enough  gets  in 
there,  you  might  as  well  have 
buried  your  9913  in  the  pool! 

The  logical  answer  is  to  simply 
not  use  9913.  Select,  instead,  an 
appropriate  non-contaminating 
RG/8  cable,  such  as  RG-213.  It 
has  higher  losses  than  991 3 ,  but  it 
resists  water.  Certain  types  of 
hard-line  are  also  suitable  for  di- 
rect burial,  and  this  may  in  fact  be 
the  best  choice,  since  the  cable 
needs  to  be  strong  and  wonTt  be 
fiexed.  Prodelin  Spir-O-Line  and 
Andrew  Heliax  are  excellent 
choices.  The  higher  cost  of  the 
cable  is  offset  by  knowing  you 
won't  need  to  dig  up  the  lawn  in 
six  months  to  replace  it! 

Bad  News  and  Good  News 

Thor  Stefansson  TF6PS  wrote 
from  Iceland  regarding  the  use  of 
a  Microwave  Modules  144/26 
transverter  to  be  used  with  an 
ICOM  IC-751.  He  reports  that  the 
transverter  output  from  the  IC-751 
is  low  (no  surprise)  and  he  would 
like  to  know  how  to  squeeze  some 
extra  drive  from  it.  This  low  output 
condition  also  existed  on  the  IC- 
730,  740.  and  745  series  radios, 
where  anything  from  1  mW  to  3 
mW  was  nominally  available  at  28 
MHz.  In  some  cases,  the  output 
was  even  lower  and  sometimes 
measured  below  1  mWorOdBra 

The  good  news  is  that  late  mod- 
el MMTs  have  excellent  sensitivity 
in  the  low-tevel  TX  mixer  stages.  1 
performed  measurements  with 
1967  model  MMT  144/28  10  Watt 
units  and  was  able  to  saturate  the 
mixer  with  as  little  as  1  mW  of 
drive,  so  you  shouldn't  have  a 
problem  unless  your  IC-751  has 
less  output.  ICOM  typically  sam- 
ples the  transverter  tine  welt  be- 
fore the  last  RF  driver  stage,  and  \ 
modified  my  IC-740  to  sample  the 
26  MHz  energy  just  before  the  PA 
board.  In  this  case  it  was  an  easy 
modification,  as  the  coax  was  bro- 
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ken  and  brought  to  (he  rear  panel 
XTVR  jack,  and  the  PA  return  was 
through  the  SPARE  jack. 

This  modification  resulted  in  as 
much  as  +12  dBrn  drive— more 
than  adequate  for  the  job. 
The  modification  for  the  IC-745 
was  similar,  and  involved  discon- 
necting the  low  sand  ant  jack 
to  use  as  the  return  back  to  the 
PA  board.  Again,  the  modifica- 
tion resulted  in  about  +10  dBrn 
output  as  opposed  to  the  +3  dBrn 
output  (2  mW)  on  the  stock  IC- 
745.  Modifying  the  IC-745  is 
somewhat  more  difficult,  as  the 
coax  lines  to  the  PA  and  mixer 
must  be  traced  back  carefully. 
Otherwise,  you  may  accidentally 
connect  the  output  from  the  low- 
pass  filter  board  and  pump  100 
Watts,  or  +50  dBrn,  into  your 
transverter! 

In  any  caseT  make  sure  that 
the  1 .5k,  V4-Watt  resistor  in  series 
with  the  input  is  shorted  before 
you  try  anything  else.  Strapping 
this  resistor  in  both  the  28  and 
28R  models  results  in  about  a 
7-10  dB  increase  in  output. 
Increase  the  sensitivity  of  the 
mixer  injection  level  pot  slowly 
and  see  if  the  output  isn't  a 
lot  higher.  If  that  doesn't  work, 
then  you  may  wish  to  modify  your 


ICOM  to  obtain  the  extra  drive. 

Goodbye,  Yellow  Brick 
Road ■ * . 

Nearly  four  years  ago,  I  ap- 
proached the  then-Managing 
Editor  of  7$  Magazine  with  the 
idea  of  running  a  regular  column 
of  interest  to  VHF  operators, 
pointing  out  the  continued  growth 


Sprints  and  the  CQ  VHF  WPX 
contest.  Equipment  for  220  MHz 
became  more  readily  available, 
and  Novices  regained  VHF  voice 
privileges  after  20-odd  years. 

There^s  been  a  down  sidet  too. 
The  explosion  of  repeaters  and 
the  FCCps  decision  to  back  away 
from  regulating  ham  radio  created 
serious  problems.  The  apparent 


"I  don't  advise  direct 
burial  of  9913  unless  it  is  somehow 

waterproofed. 


tf 


of  activity  in  FM,  packet,  SSB, 
EME,  and  satellite  modes,  After 
much  persuasion,  "Above  and 
Beyond"  became  reality  in  Au- 
gust of  t985T  bringing  me  the 
challenge  of  writing  stimulating 
articles  on  a  variety  of  VHF  topics* 
The  years  since  have  indeed 
seen  a  surge  of  interest  above  50 
MHz.  The  23  centimeter  band 
continues  to  expand.  Fast  Scan 
ATV  has  helped  the  growth  on  23 
and  our  newest  allocation  on  33 
cm.  Grid  squares  came  into  wide- 
spread acceptance  to  further 
stoke  the  fires,  as  did  the  ARRL 


loss  of  2  MHz  from  220  comes  at 
the  worst  possible  time  on  a  band 
that  is  growing  in  fits  and  starts. 
Both  23  cm  and  13  cm  felt  the 
butcher's  knife  as  over  50  MHz 
was  removed  from  the  amateur  al- 
locations. The  70  cm  band  re- 
mains a  likely  target. 

All  of  these  events  have  com- 
bined to  focus  attention  on  the 
VHF,  UHF.  and  SHF  spectrum  as 
never  before,  as  both  commercial 
and  amateur  interests  become 
aware  of  the  potential  for  these 
frequencies.  If  this  column  has 
helped  to  focus  that  attention  in 


some  way,  all  the  better.  If  some- 
one was  persuaded  to  try  a  grid 
hop.  .  .buy  a  new  transvert- 
er, .  .build  a  preamp.  .  .write  a 
Congressman  about  the  threat  to 
220  MHz,  .  .write  to  dispute  the 
statements  in  this  column. .  . 
operate  a  VHF  contest  -  fire  up  a 
packet  station.  . . try  6  meter 
FM .  .  .  it  was  worth  it. 

Sometimes  in  life  you  find  it 
necessary  to  step  back  and  re- 
evaluate many  of  the  activities  you 
participate  trt  Its  a  good  and  nec- 
essary process,  and  more  of  us 
should  take  time  to  "stop  and 
smell  the  roses"  once  in  a  while.  I 
have  decided  to  scale  back  my 
amateur  operations  for  the  time 
being,  including  writing,  ft  has  tru- 
ly been  an  enjoyable  3Va  years 
and  (  have  made  many  friends 
over  that  period,  it's  been  a  plea- 
sure writing  'Above  and  Be- 
yond," and  perhaps  one  day !  wilt 
pick  up  where  Neft  off . 

So ♦ ,  .  keep  at  it!  The  majority  of 
bands  above  50  MHz  are  still  vast* 
ly  underused.  The  key  to  keeping 
them  in  the  amateur  alloca- 
tion table  is  activity.  .  .  activi- 
ty. .  .  ACTIVITY.  And  who  knows? 
I  might  just  pop  up  from  a  moun- 
taintop  in  some  rare  grid  to  work 
you . .  .Above  and  Beyond! 


RRT-1 


'    1:    A  cafiplrte    interface    ivxtcx 
-    s-erii  and  rrctii.-  ,    "kTTV 

.    for 
u5€    uith    t'ne  C OKCDdore    M/i 
computer.     Operating  prugra*  on 
dii*    included.  SlP9.no 


AIE.-1:   A  complete    interface 
for  5vhd  and  receivv  on  Cfc, 
{ Baudot    ft  ASCI  I J    arid   AHT 
use  with  CoauJcrt   VIC- J 

Ope  rat  i  nj   program    t*    NOW. 


urn 

for 


■  M,:    A   rtcetvr    nnlv   cartridge    for 
,    RTTY    [Baudot    >*   ASCI]}    far   us? 
h ; C h    fonmodoTO   d !    i;S.      Operating 
in   in   PC 


AIRDISt:      Aa  AIR-1    iyp« 
operating   pfograia   for 
use  with   your   interface 
hardware.       &oth    VIC- - 
and  Cb*/lin  urograms   on 
one  disk.  J J9 . 

AIR- ROM:    Cartridge 
version   of  AIRDISK    for 

C64/1ZS    unh  .  $55 


MORSE 
COACH 


Coajflece  teaching 
■ad  re s ling  i»   fbr  learning 

the  cartridge. 

H»  f  i 


These  [rrodccTj   tarpmtlf  Buraufftefurcd  h)  AliCftOLOO 


G  and  G     ELECTRONICS 

QF=  MARYLAND 


8524   DAKOTA  DRIVE,    GA1THER5BURG,  MD    20877 

(301)  258-7373 
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AMATEUR  TELEVISION 


SMILE!  YOU'RE  ON  TV 

Only 

$299 

Designed  and 
built  in  the  USA 

Value  +  Quality 
from  over  25years 
in  ATV_W60RG 

With  our  all  in  one  box  TC70-1  70cm  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV.  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  1 0  pin  or 
rear  phono  jacks.  Add  70cm  antenna,  coax,  1 3+8  Vdc 
and  TV  set  and  you  are  on  the  air.Jt's  that  easy! 

TC70-1  has  >1  watt  p.e.p.  with  one  xtal  on  439.25,  434.0 
or  426.25  MHz,  runs  on  1 2-14  Vdc  @  .5A,  and  hot  GaAsfet 
downconverter  tunes  whole  420-450  MHz  band  down  to 
ch3,  Shielded  cabinet  only  7x7x2.5".  Transmitters  sold 
only  to  licensed  amateurs,  for  teg  a!  purposes,  verified  in  the 
latest  Callbook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


(818)  447-4565  m4  8am-5:;i0pm  pst. 

P.C.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa,  MC,  COD 

Tom  (W60RG) 
Maryann  (WB6YSS) 


Al  V  Continued  from  page  64 

section  of  transmission  line  be- 
tween the  transmitter  and  anten- 
na. The  main  idea  is  to  make 
certain  that  the  sampling  section 
does  not  disturb  the  impedance 
of  the  transmission  line.  The  ideal 
situation  is  to  keep  the  trans- 
mission line  impedance  elec- 
trically constant.  To  keep  the 
impedance  discontinuities  mini- 
mal, the  physical  ratio  of  the  outer 
and  inner  conductor  sizes  must 
provide  the  proper  impedance 
and  be  equal  to  that  of  the  trans* 
mission  line  sampled/'  W8DMR 
gives  the  formula  for  calculating 
the  impedance  based  upon  the 
conductor  sizes  using  air  die- 
lectric: 

The  impedance  in  Ohms  is: 

■r        4oq     ^Ai       Quifrf  mner  diameter 
io  -   1  do  X  lUlOg  inner  outertSameter 
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Figure  3.  Layout  of  the  7-Pote  Video  Fitter. 


Ratios  of  2.304  and  3,496 
provide  50  and  75  ohms,  respec- 
tively. 


WB6BAP  s  7-Pole  Video  Filter 

Here  are  the  construction 
details  on  a  simple  but  effective 
7-pole  video  filter  designed  sever- 
al  years  ago  by  Ernie  Williams 
WB6BAP  of  the  now  defunct 
Southern  California  ATV  Club. 
This  filter  helps  reduce  out- 
put garbage  at  /our  modulator 


Parts  List  for  Line  Sa 

mpler 

R1 

33KQUW 

input  resistor 

RS27T-040 

H2 

IkOVfeW 

learJaach  feiiato* 

RS  271-023 

B3 

lOicOHW 

level  ad)  pot 

AS271-335 

R4 

47kOV»W 

btas  resistor 

RS  27T4M2 

B5 

22kQ  tt  W 

bias  resistor 

RS  271-038 

R6 

iSkQftW 

base  resistor 

RS 27£u36 

R7 

100O  ^  W 

collector  resistor 

RS  276^01 2 

R8 

470ft  Vt  W 

ern me r  resistor 

RS  276*019 

C1 

1  pF 

ins  wire  near  coax 

center  lead 

fabricate 

C2 

4  7pF,c*twniccap 

RF  bypass 

RS  272-120 

C3 

100  pFr  ceramic  cap 

RF  bypass 

RS  272-123 

C4 

ioj#,  lev  cap. 

coupling 

RS  272-1436 

cs 

220  yF,  16  V  cap 

decoupling 

RS  272-956 

Ll 

I.OmH.  AWG#26 

TO  turns,  vsr  dia. 

D1 

1N34A  diode,  ger 

demodulator 

RS  276-1123 

Q1 

2N2222Mpn,  bipolar 

emitter  follower 

RS  276-2009 

02 

2N2222Npn,  bipolar 

line  driver 

RS  2762009 

HS 

hear  sink  for  02 

coolirvg 

fabricate 

SI 

cofinscior,  BNC 

RF  level  DC 

R5  27fi-105 

S2 

connector.  SO-239 

video  output 

RS  278-201 

PC 

pra-drHled  PC  board 

parts  mounting 

RS  276-150 

SK 



tran  smor  sockets 

optional .  2  required 

RS27B-548 

and  may  prevent  stray  RF  from 
creeping  into  your  monitor,  VCRt 
or  distribution  amplifier  (see 
Figure  2). 

It's  cheap,  simple,  and  straight- 
forward (see  Figure  3).  It  uses  no 
power  supply  or  active  compo- 
nents, and  it  doesn't  heat  up.  As 
Ernie  said  in  the  later  liA5**  article, 
"It  is  user  friendly!" 

The  inductors  are  Micrometals 
TSO-6  toroid  cores 
(or  equivalent),  You 
may  parallel  small 
values  or  check 
standard  values 
caps  on  a  bridge  to 
find  the  closest  val- 
ue. Make  plenty  of 
good  grounding  ar- 
eas. The  enclosure 
can  be  anything 
metalfic.  Connec- 
tors are  not  impor- 
tant, although  Erme 
used  BNCs  Ground 
the  enclosure  to 
something  nearby 
when  installed. 

Good  luck!  Write 


and  tell  me  how  you  came  out,  For 
more  serious  filter  problem-solv- 
ing, contact  John  Beanland 
G3BVU/W1  at  Spectrum  Interna- 
tional in  Concord.  Massachusetts. 
He  has  some  real  neat  3-  and  5- 
pole  brass  and  copper  specialty 
filters  that  are  reasonably  priced, 
and  which  will  notch  out  just  about 
anything!  73Ts  gang  and  see  you 

next  month  .    .  de  WB0QCD,  ffl 

— i 


SAVE  TIME  &  POSTAGE! 

Circle  advertiser's  numbers  on  our 
handy  reader  service  card  to  send 
for  valuable  information  from  adver- 
tisers in  this  issue.  Use  our  Ad  Index 
to  locate  advertiser's  Reader  Ser- 
vice numbers  even  faster! 


JJiMlS  S 


A  Comparison 

■ 

of  Popular  1 -Watt  Rigs 

as  tested  by 

the  BRATS  ATV  Club 

MFG.  Feature* 

PCTC-70                                       WymanWR-450 

Suggested  Retail  Price 

$299                                                 $300 

Transmitter  RF  Output 

1  wait  PEP                                    2,5  watts  PEP 

Crystal  treq  Capability 

2                                                    1 

Vestigial  SSS  littered 

NO                                                NO 

Cabinet  construction 

Plastic                                       Metal 

Power  supply  requirement 

internal                                          Included 

Camera  input  connector 

10-pin                                            10-pln 

Accepts  B/W  and  Color  NTSC 

Yes                                              Yes 

Synch  si relcfte r  circuitry 

Yes                                              Yes 

Synch  level  WS  lockup  ihteshotd 

Fair                                              Very  Good 

Optional  vhJgo  m{MJt(s} 

Yes                                             Yes 

AM  s*gnai  staoilrty 

Good                                           Good 

Ha/monic/Spunous  radiation 

Fair                                                 Good 

PTL  (push  to  took) 

Yes                                                Yes 

Transnmi  Signal  Video  Monitor 

Yes                                                 Yes 

4.5  FM  subcarner  sound 

Yes                                              Yes 

On-carner  audio  capability 

No                                                   Yes 

TV  subcarner  squelch 

Option                                           Yes 

Internal  DC  Rev  provision 

No                                                 Yes 

Front  panel  controls 

Yes                                          Yes 

Transmjt/Becerve  L£Ds 

Yes                                             Yes 

Receiver  sens'trwtv 

Good                                           Good 

Unwanted  signals  rejected 

Fair                                                 Fe*r 

Full-bartd  tuning 

Yes                                              Yes 

SemceJparrs  replacement 

Yes                                                Yes 

WBBELK/i 


<   li   ||  | 


VIDEO  I. D.  BOARD 


•Custom  Graphics  with  your  Call  Sign 
•4  Screens  (2  HUres/2  color  bar) 
•12  VDC  Operation 
•Instant  Video  ID 

•Video  Relay  for  switching  in  Live 

Camera  Video 
•Built-in  Automatic  Sequencer-Timer 

(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls: 

$89 

Caff  or  write  for  catalog  of  available  graphics 

ELKTRONICS 

12536  T.R.  77  •  Findlay,  OH  45840 
(419)422-8206 


wmx 


ELKTRONICS 

12536  T.R,  77 
Finely.  DH  1SB1D 
urn  AlULUm 
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Number  23  on  your  Feedback  card 


FECIAL  EVENTS 

Ham  Doings  Around  the  World 


RALEIGH  NC 
11-12 


The  Raleigh  Amateur  Radio  Soci- 
ety club  members  will  celebrate 
the  20th  anniversary  of  the  found- 
ing of  their  club  with  a  special  event 
station,  operating  on  the  weekend 
of  the  11th  and  12th,  in  the  genera) 
portion  of  all  bands.  Members  will 
use  their  own  caflsigns  QSL  will 
be  by  sending  a  #10  SASE  to  RARSt 
POBox  17124,  Raleigh  NC 27619. 


LOVELAND  CO 
FEB  11-12,  14 

KAO  Valentines  For  Friends  will 
be  operating  in  conjunction  with 
the  Loveiand  Valentines  Activities 
from  1500  to  0500  UTC  on  the 
above  weekend,  with  some  activity 
on  February  14  from  2300  to  0500 
UTC. 

Loveiand  has  rem  ailed  valentines 
from  the  world  for  more  than  50 
years.  Send  an  SASE  for  your  8T£ m  x 
11"  certificate  to  KA0VFF,  Michael 
H.  Walker,  3d 16  Ash  Avenue,  Love- 
land  CO  80538, 


MANSFIELD  OH 
FEB  12 

The  Mansfield  Mid 'Winter  Ham- 
fest/Compuier  Show  wilt  be  held  at 
the  Richland  County  Fairgrounds  in 
Mansfield,  Plenty  of  prizes,  300- 
table  flea  market  in  large,  modern, 
heated  building.  Open  at  7  AM,  tick- 
ets S3  in  advance  and  $4  at  the  door. 
Tables  S6  in  advance  and  $8  at  the 
door,  Half  tables  available.  Talk-in, 
call  W8WE  on  1 46. 34/94.  Advanced 
ticket/table  orders  must  be  received 
by  Feb.  2.  Contact  Dean  Wrasse 
KB8MG,  1094  Beat  Road,  Mansfield 
OH  44905.  4 1 9-589-24  1  5  after  4  PM 
EST. 


MARLBORO  MA 
FEB  10 

The  Algonquin  ARC  is  sponsor* 
ing  the  Hamfest/Flea  Market  in 
Marlboro  from  10  AM  to  2  PM  on 
the  above  date.  Open  for  sellers 
at  8  AM.  Place:  Marlboro  Middle 
School  Cafeteria,  Union  Sl*  off 
Rte.  85,  Feature:  Electronics  Ftea 
Market.  Talk-in:  146.01/.61  and 
146  52.  Admission  is  $2.  Tables  are 


Hundreds  of  Vendors . . .  Thousands  of  Products!! 


COMPUTER  SHOWS 

Spring  1989  Schedule 

January  21  -  Memphis,  Tn. 

Memphis  Cook  Convention  Center 

January  22  -  Nashville,  Tn. 

Nashville  Convention  Center 

February  1 8  -  Dayton,  Oh. 

Dayton  Convention  Center 

February  19  -  Columbus,  Oh. 

Ohio  Exposition  Center/Stale  Fairgrounds 

March  4  -  Philadelphia,  Pa, 

Philadelphia  State  Park 

March  5  -  Elizabeth,  N  J. 

Dunn  Sports  Center 

March  1 8  -  New  Carrollton,  McL 

New  Carrollton  Howard  Johnson  Plaza  Hotel 

April  15- Norfolk,  Va. 

Norfolk  Scope  Convention  Center 

April  16  -  Richmond,  Va, 

Virginia  State  Fairgrounds 

ADMISSION:  $7/Adult.  $5/Child  (5-12) 

SI  off  admission  with  this  ad 

SHOW  HOURS!  10  a.m.  to  4  p.m. 
SHOWS  UNLIMITED,  INC.  (301)  62&-0311 
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SS/each  in  advance,  $10  at  door. 
Wheelchair  accessible.  Contact 

Dan  KB1WW  at  617-481*1587  or 
write  A  A. B.C.,  Box  258,  Marlboro 
MA  01 752. 


WD8JGB,  6060  Dryden.  Cincinnati 
OH  45213, 513-731-3208. 


SALEM  OR 
FEB  10 

The  Salem  and  Oregon  Coast 
Emergency  Repeater  Associations 
will  sponsor  the  1989  HAM  FAIR  on 
Saturday,  beginning  at  9  AM  at  the 
Polk  County  Fairgrounds,  Admis- 
sion is  $5  in  advance  or  $6  at  the 
door.  Activities  include  giant  flea 
market,  exhibits,  and  commercial 
dealers.  Talk-in  on  146,26/,86*  For 
more  information,  write  Satem  Re- 
peater Assoc,  PO  Box  784  r  Safem 
OR  97308. 


DENVER  CO 
FEB  19 

The  Aurora  Repeater  Association 
will  hold  its  8th  Annual  Swapfest  on 
Sunday  from  8  AM  to  3  PM  at  the 
Jefferson  County  Fairgrounds  at 
15200  W.  6th  Ave..  Golden  CO,  For 
additional  information,  contact  Judi 
WD0HNP  at  303-460-1413  or  Jan 
KA7TYU,  PO  Box  39666 \  Denver 
CO  80239. 


FELICITY  CA 
FEB  25 

From  1500  to  01 00  UTC,  Amateur 
Radio  Emergency  Service  Hams  of 
Yuma,  Arizona,  will  call  all  nations 
from  The  Official  Center  of  the  World 
in  Felicity,  using  callsign  WA6PEZ. 
10  meter  Novice  SSB:  28.418  MHz; 
15  meter  General  SSB:  21 .318  MHz; 
40  meter  General  SSB:  7  238  MHz. 
CaJWn  on  146,74  Black  Mtn.  Rptr. 
For  glossy  certificate,  send  QSL, 
9x12  SASE  and  $1  to  YUMA  ARES 
%US  Post  Office,  Felicity  CA  92283. 
Any  profits  have  been  pledged  to 
United  Way  of  Yuma  and  El  Centro, 
Contact  KC0KV  Barry  Norrgran,  AR- 
RL  District  Emergency  Coordinator, 
2404  Marion  Ave. ,  Yuma  AZ  85365. 
602-344-2575,  evenings* 


CINCINNATI  OH 
FEB  25-26 

The  Ohio  ARRL  Convention  1989 
will  be  at  the  Cincinnati  Gardens  Ex* 
hibition  Center  at  2250  Seymour  Av- 
enue. Fee  is  $5  per  person.  $6  at 
door.  Door  prizes,  free  parking,  early 
morning  coffee  and  doughnuts. 
Motel  rooms  available  1 ,5  miles  from 
convention. 

For  details  on  flea  market,  contact 
Lynn  Ernst  WD8JAW.  4553  Patron 
Ct,  Cincinnati  OH  45238.  513-921- 
4882.  For  information  for  commer- 
cial vendors,  contact  Joe  Weinte 


LA  PORTE  IN 
FEB  26 

The  LaPorte  ARC  is  sponsoring  its 
Hamfest  at  the  LaPorte  Civic  Audito- 
rium Admission  is  £3,50.  Tables  are 
SS/each,  reserved  in  advance.  Talk- 
in  is  on  146.520  or  146.610  with  PL 
of  131.8,  Contact,  with  SASE 
LPARC,  PO  Box  30,  LaPorte  IN 
46350. 


DEARBORN  Ml 
FEB  26 

The  Livonia  Amateur  Radio  Club 
will  hold  its  19th  annual  LARC  Swap 
'n  Shop  on  Sunday  from  8  AM  to  4 
PM  at  the  Dearborn  Civic  Center  in 
Dearborn.  ARRUVEC  amateur  ra* 
dio  examinations  will  be  given  by  the 
Motor  City  Radio  Club.  Plenty  of  ta- 
bles, door  prizes,  refreshments,  and 
free  parking,  Talk-in  on  144.75/5.35/ 
.52.  Reserved  table  space  of  8-foot 
minimum  avaitaole.  For  further  infor- 
mation, send  4x9  SASE  to  Neil 
Coffin  WA8GWL,  %the  Livonia  Am- 
ateur Radio  Ctub,  PO  Box  21 1 K 
Livonia  Ml  48151. 


CUYAHOGA  FALLS  OH 
FEB  26 

The  Cuyahoga  Fails  ARC  35th  an- 
nual hamfest  will  be  at  the  Akron 
North  High  School  from  8  AM  to  3 
PM,  Tickets  are  S3  in  advance,  $4  at 
the  door.  Tables  are  $5,  with  half-ta- 
bles available,  Sellers  may  bring 
own  tables,  Tables  are  $6  at  the 
door,  if  any  are  left.  SASE  for  ticket 
orders  and  table  reservations, 
please.  Talk -in  on  87/27  Details 
from  Biit  Sovinsky  K8JSL.  230524th 
St.,  Cuyahoga  Palis  OH  44223.  216- 
923-3830, 


DAVENPORT  IA 
FEB  26 

The  18th  annual  Davenport 
Radio  Amateur  Club  Hamfest  is 
scheduled  for  Sunday  at  the  Iowa 
Masonic  Ternpte  in  Davenport, 
towa.  Talk-in  on  146.28/88.  Doors 
to  the  W0BXR  hamfest  will  open 
at  8  AM.  The  event  features  a  large 
indoor  flea  market,  food,  forums, 
prizes,  and  ARRL/VEC  exams 
(walk-ins  accepted).  Tickets  are  $2 
in  advance,  S3  at  the  door.  Tables 
are  $7  each  with  an  additional  $2 
charge  if  an  AC  hookup  is  required. 
For  hamfest  information,  write  to 
Dave  Johannesen  WB0PBP,  2131 
Murtle  St..  Davenport  IA  52804. 
For  testing  information  or  pre- 
registration.  write  to  Ai  Broendei 
N90K.  2712  33th  St.,  Rock  island 
fL  61201. 


For  the  Finest  in  Repeaters, 
Go  with  the  Leader 


4K75PfCTfflMf 


C  VMMlfHlCArtOHS 
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Basic  SCR77 


i  4 


•  B  « 


ivrcfi 


220  MHz 


440  MHZ 


SCR1000A2Mor220 
REPEATER  W/150  WT\  2WI  Amp 
&30A  POWER  SUPPLY. 
/All  items  available  separately) 


Shown  in  optional  cabinet. 

Call  or  write  today  for  details  and  prices! 
Get  your  order  in  ASA  PJ 

Sold  Factory  Direct  or  through  Export  Sales  Reps,  only 


SPECTRUM 

We've  got  the  greatest 
design/performance 
1  'Know-How9  f — 15  years 
in  the  business — with 
constant  improvements  in 
our  Repeaters  &  Link  Units! 


For  that  new  Machine — Spectrum  now  makes 
3  lines  of  Repeaters — the  world  famous 
Deluxe  SCRIOOOA,  the  Low  Cost  line  of 
SCR77s,  and  the  new  State  of  the  Art 
Microprocessor  Controlled  SCR7000X  Line 
of  Repeaters  which  wilt  be  out  very  soon. 
The  SCR77  Repeaters  maintain  the  quality  of 
design,  components  and  construction  which 
have  made  Spectrum  gear  famous  throughout 
the  world  for  years.  However,  all  of  the  'bells  & 
whistles"  have  been  eliminated — at  a  large 
cost  savings  to  you/The  SCR77  is  a  real  "work- 
horse" basic  machine  designed  for  those  who 
want  excellent,  super-reliable  performance 
year  after  year— i>ut  no  frills! 
Of  course,  if  you  do  want  a  Full  Featured/ 
Super  Deluxe  Repeater  with  Full  panel 
metering  and  controls,  and  a  complete  list 
of  'built-in'  options,  then  you  want  our 
SCRIOOOA  or  the  SCR7000X . 
All  three  available  with:  Autopatch/Reverse 
Patch/Landline  Control:  TouchTone  Control  of 
various  repeater  functions;  'PL';  "Emergency 
Pwr./tD";  Tone  &  Timer  Units;  Sharp  RX  Filters; 
Power  Amps;  etc. 


Complete  Line  of  VHF/UHF  Rcvr.  &  Xmtr 
Boards  &  Assys.  also  available.  Plus  ID, 
COR,  DTMF  Control  Bds.,  Antennas, 
Duplexers,  Cabinets,  etc.  Inquire. 


SPECTRUM  COMMUNICA  TIONS  CORP. 


1055  W.  Germantown  Pk,  S10  •  Norristown,  PA  19403  •  (215)  631-1710  ♦  TELEX:  846-211 

FAX:  (215)631-5017  circle  si  o*  reader  service  card 
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IRCUITS 


Great  Ideas  From  Our  Readers 


Have  a  quick*  n  easy  circuit  idea?  Share  It  and  get  a  one  year 
subscription  or  extension  to  73!  Clearly  mark  all  entries  as  submis- 
sions for  Circuits  to  distinguish  them  from  manuscripts.  Send  your 
entries  toCircuits,  73Magazinet  Peterborough,  NH  03458, 


FINALS  REPLACEMENT 

There  came  a  time  when  t 
needed  to  replace  a  pair  ofSJSBC 
vacuum  tubes  in  the  final  amplifier 
section  of  a  FT-1Q1E>  A  safes- 


Figure  1. 

person  informed  met  however, 
that  l  needed  to  make  a  major 
modification  in  order  for  American 
tubes  to  perform  property  and 
last  a  long  time.  The  radio  was 
originally  equipped  with  Jap- 
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anese  NEC  tubes,  which  have 
quite  different  properties.  Not 
anxious  to  pay  for  additional 
services  of  unknown  complexity. 
/  made  several  contacts  with 
fellow  amateurs  r 

The  modification  was  much 
easier  than  I  expected.  See  Figure 
1.  It  consists  of  replacing  the  fixed 
value  100  pF  WOO  VDC  mica  ca- 
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Figure  2. 


pacitor  with  a  10  pF  WOO  VDC 
mica  capacitor.  This  capacitor, 
C125t  is  in  series  with  the  W  pF 
variable  neutralizing  capacitor  off 
of  the  plate  circuit. 

If  you  need  to  make  this  modifi- 
cation, be  sure  to  use  a  mica  or 
silver  mica  of  at  least  1000  VDC. 
Do  not  substitute  a  different  type, 
because  the  heat  in  the  final  com- 
partment will  change  the  value, 
and  your  tubes  wilt  fail  premature* 
iy.  Also,  be  very  careful  to  keep  all 
leads  short  and  in  exactly  the 
same  orientation  as  the  original 
capacitor 

Before  reneutrafizing,  open  the 
variable  neutralizing  cap  all  the 
way  to  minimum  engagement, 
and  follow  the  neutralizing  in- 
structions in  the  manual.  While 
dipping  the  plate,  remember  to 
adjust  the  neutralizing  capacitor 
for  equal  value  meter  reading 
peaks  (IC  position)  on  both  sides 
of  the  dip  when  tuning  the  "Plate*' 
control.  See  Figure  1. 

Hank  Hausmann  WB8RNI 
Strongsville  OK 

TEST  FOR  DIRTY  BIRD 

For  many  beginning  hamst  the 
cost  of  a  commercial  wattmeter  is 
excessive.  If  you're  using  tow 
power,  you  can  make  a  quick  and 
inexpensive  substi- 
tute with  almost  any 
available  miffiamme* 
ter  and  a  few  inexpen- 
sive parts,  as  seen  in 
the  diagram.  If  you're 
only  interested  in 
maximizing  output 
you  don't  even  need 
to  calibrate  it*  but  if 
you  can  borrow  some- 
one's Bird  or  equiva- 
lent, you  can  calibrate 
yours  for  the  frequen- 
cy you  wish  to  mea- 
sure. See  Figure  2. 

Wm.  Bruce  Cameron 
Temple  Terrace  FL 
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La/ty  Anrwiuk  WBSflRT 


Figure  3. 


PORTABLE  PACKET 

Use  your  TNC  with 
an  ICOM  HT!  See  Fig- 
ure 3,  Radio  Shack 
pari  numbers  are:  for 
CI.  RS  272-1432;  for 
RtftS  271-1341, 

Dick  Peters 

WA1PWF 

Norfolk  MA 
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DEALER  DIRECTORY 


CALIFORNIA 


Burbank 

New  HAM  store  open  and  ready  to  make  a  DEAL. 
We  carry  all  lines,  ship  UPS,  and  are  open  Sunday, 
A-TECH  ELECTRONICS,  1033  Hollywood 
Way,  Burbank  CA  91505;  {HUD  845-9203. 

San  Diego 
Hard  to  find  pans,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals — 
from  nuts  &.  bolts  to  laser  diodes... Electronically 
speaking.  Gateway's  got  it!  M-F  9-5:30  Sat.  9-5 
GATEWAY  ELECTRONICS,  9222  Chesapeake 
Drive,  San  Diego  CA  92123:  (619i  279-6802. 


Denver 

Hard  to  find  parts,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— 
from  nuts  &  bolts  to  laser  diodes... Electronically 
speaking,  Gateway's  got  U!  M-F  9-5:30  Sat,  9-5. 
GATEWAY  ELECTRONICS,  5115  N,  Federal 
Blvd.  *32.  Denver  CO  80221;  (303)  458-5444. 

Englewood 

Rocky  Mountain  Amateur  Shortwave  Specialists. 
Ten-Tec,  Yaesu.  JRC-NRD.  Sony,  MFJ,  KLM.  and 
other  fine  gear.  New  and  Used.  Visa/MC  Antennas. 
Books,  and  Discount  Prices,  too!  ALLIED  APPLI- 
ANCE &  RADIO,  4253  South  Broad wa>  Kngle- 
wood,  CO  80110;  '303)  761-7305, 


DELAWARE 


New  Castle 
Factory  authorized  dealer!  Yaesu,  I  COM.  Ten-Tec. 
KDK,  Kenwood,  ALA,  Kantronics.  Samec,  Full 
line  of  accessories.  No  sales  lax  in  Delaware.  One 
mile  off  I  95  DELAWARE  AMATEUR  SUP- 
PLY, 71  Meadow  Road,  New  Castle  DK  19720; 
(302)  328-7728, 


FLORIDA 


Stuart 
Radio  Shack  10  meter  ham  transceiver,  computers, 
scanners,  and  all  other  equipment.  Nationwide,  Best 
prices.  COTRONICS  INC,  Radio  Shack  Dealer, 
220X1  S.E.  Federal  Highway,  Stuart,  FL  34994 
1-800-848-3004, 


Preston 
Ross  WB7BYZ  has  the  largest  stock  of  amateur 
gear  in  the  Infermountain  West  and  the  best  prices. 
Call  me  for  all  your  ham  needs.  ROSS  DIS- 
TRIBUTING, 78  S-  State,  Preston  ID  83263; 
42081 852-0830. 


KANSAS 


Hiawatha 
Large  selection  <»f  editor's  choice  PC  software  at 
competitive  prices.  INLAND  SOFTWARE,  510 
Oregon  St.,  Hiuwalhu  KS  66434;  (913)  742*3630 
(KS);  (800)  458*2232  (US). 

Wellington 

We  have  it!  ASTRON.  BUTTERNUT,  ENCOMM. 
HEATHKJT,  GORDON  WEST,  KANTRONICS, 
LASER  COMPUTERS,  MFJ,  RADIO  SHACK. 
TEN -TEC,  VALOR  ANTENNAS  &  more.  Small 
town  service  with  discount  prices  DANDYS, 
124  So,  Washington,  Wellington,  KS,  67152, 
(316)  326-6314. 


MISSOURI 


St.  Louis 

Hard  to  find  pans,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— 
from  nuts  Si  bolts  to  laser  diodes... Electronically 
speaking,  Gateway's  got  it!  M-F  9-5:30  Sat.  9-5, 
GATEWAY  ELECTRONICS,  8123  Page  Blvd., 
St,  Louis  MO  63130;  (314> 427^61 16. 


NEW  HAMPSHIRE 


ferry 

Serving  die  ham  community'  with  new  and  used 
equipment.  We  stock  and  service  most  major  lines: 
AEA,  A stron.  B&W,  Cushcraft,  Eneomm,  Hy- 
Gain,  Hustler,  ICOM,  Kenwood,  KLM.  Larscn, 
Mirage.  Mosley;  hooks,  rotors,  cable  and  connec- 
tors. Business  hours  Mon.-Sat.  10-5,  Thursday 
10-7.  Closed  Sun. /Holidays,  RIVKNDELL 
ELECTRONICS,  8  Londonderry  Roud,  Derry 
NH  03038;  {603)434-5371, 


NEW  JERSEY 


Lyndhurst 
A  full  service  Ham  Radio  Store!  Discount  sales 
and  service  on  most  major  brands.  Monday  to  Friday 
10:00am  to  7:00pm,  Saturday  9:00am  to  3:00pm 
%  mile  south  of  Rt.3.  ABARIS  SYSTEMS, 
227  Stuyvesant  Avenue,  Lyndhurst  NJ  07071: 
(2*1)93^0015. 

Park  Ridge 

Bergen  County's  oldest  and  only  SWL/ Amateur 
dealer.  Specializing  in  HF  receiving  systems,  anten- 
nas, ham/SWL  accessories,  books.  Kenwood,  JRC, 
Yaesu.  lcom.  1  mile  from  Garden  State  Parkway 
Exit  172.  Tu-Fri  10-5;  Sat  10-3.  GILFER 
SHORTWAVE,  52  Park  Avenue,  Park  Ridge,  NJ 
07656;  (201)  391-7887. 


NEW  YORK 


Jamestown 

Western  New  York's  finest  amateur  radio  dealer 
featuring  1COM  -Larsen-AEA-Hamlronics-  As- 


tron.  New  and  used  gear.  VHF  COMMUNICA- 
TIONS, 915  North  Main  St.,  Jamestown  NY 
14701,  <7 16)  664-6345. 

Manhattan 
Manhattan's  largest  and  only  ham  and  two-way  Ra- 
dio Store,  Featuring  MOTOROLA,  ICOM,  KEN- 
WOOD, YAESU,  AEA,  etc.  Full  stock  of  radios  and 
accessories.  Open  7  days  M-F,  9-6:30  pm;  Sat  & 
Sun,  10-5  pm.  We  ship  worldwide.  BARRY 
ELECTRONICS.  512  Broadway,  New  York  NY 
10012;  (212)  925-7000.  FAX  (212)925-7001. 


NORTH  CAROLINA 


Greensboro 

9a.m.  to  7p.m.  Closed  Monday  ICOM  our  special' 
ry-SaJes  &  Sen  ice.  FftM  ELECTRONICS,  352ft 
Rockingham  Road,  Greensboro  NC  27407;  (919) 
299-3437. 


Columbus 

Central  Ohio's  lull- line  authorized  dealer  for  Ken- 
wood, ICOM,  Yaesu,  Ten -Tec,  Info-Tech,  Japan 
Radio,  AEA,  Cu  she  raft.  Hustler,  and  Butternut, 
New  and  used  equipment  on  display  ami  operational 
in  our  4000  sq.ft.  store.  Large  SWL  department, 
too  UNIVERSAL  AMATEUR  RADIO,  1280 
Aida  Drive,  Reynoldsburg  (Columbus)  OH 
43068;  (614»  866-4267. 


PENNSYLVANIA 


Trevose 

Authorized  factory  sales  and  service.  KENWOOD, 
ICOM,  YAESu/fcaruring  AMERITRON,  B&W. 
MFJ,  HYGAIN.  KLM,  CUSHCRAFT,  HUS- 
TLER, KANTRONICS,  AEA,  VIBROPLEX. 
HEIL,  CALLBOOK,  ARRL  Publications,  and 
much  more.  HAMTRONICS,  INC.,  4033 
Brownsville  Road,  Trevose  PA  19047;  (215)  357- 
1400*  FAX  (215}  155-#95$.  Sales  Order  1-800- 
426-2820. 


I 


TEXAS 


Dallas 
In  Dallas  since  I960,  We  feature  Kenwood,  ICOM, 
Yaesu,  AEA,  Butternut,  Rohn.  amateur  publica- 
tions, and  a  full  line  of  accessories-  Factory  autho- 
rized Kenwood  Service  Center.  ELECTRONIC 
CENTER,  INC.,  2809  Ross  Ave.,  Dallas  TX 
75201;  (214)969-1936. 

Houston 

Hard  to  find  parts,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— 
from  nuts  Si  bolts  to  laser  diodes.., Llcctronically 
speaking,  Gateway's  got  it  J  M-F  9-5:30  Sat. 
9-5, GATEWAY  ELECTRONICS,  9890  West- 
park  Drive,  Houston  TX  77063;  (713)  978-6575. 

Southwest  Houston    0 
Full  line  of  Equipment  and  Accessories,  in-house 
service,  Texas  ffl  Ten  Tec  Dealer!  MISSION 
COMMUNICATIONS,  11903  Alitf-Clodine. 
Suite  500,  Houston  TX  77082;  (713)  879-7764. 


DEALERS 

Your  company  name  and  message  can  contain  up  to  25  words  for  as  little  as  $300  yearly  (prepaid),  or  $  175  for  six  months  (prepaid) .  No  mention  of 
mail-order  business  permitted.  Directory  text  and  payment  must  reach  us  60  days  in  advance  of  publication.  For  example,  advertising  for  the  April 
'88  issue  must  be  in  our  hands  by  February  1st.  Mail  to  73  Amateur  Radio,  Rebecca  Niemela,  WGE  Center,  Peterborough,  NH  03458, 
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Number  32  on  your  Feedback  card 


Ask  k a  boom 


The  Tech  Answer  Man 


Michael  Jay  Geier  KB  1 UM 

7  Simpson  Court 

S.  Burlington  VT  05403 

The  Way  It  Goes 

About  ten  years  ago,  when  I 
was  a  professional  service  techni- 
cian, my  boss  spoke  the  words  I 
will  never  forget:  "If  it  works,  it 
breaks!1'  Ain't  it  the  truth!  Nothing 
keeps  working  forever.  In  trou- 
bleshooting, however.  I  found  that 
parts  didn't  "go"  randomly- 
some  types  of  parts,  in  some 
types  of  circuits,  seemed  to  nearly 
always  be  the  culprits,  while  oth- 
ers cou id  be  counted  on  to  be  OK. 
And  I've  come  to  believe  thai  un- 
derstanding this  phenomenon  is  a 
great  part  of  what  separates  the 
expert  techs  from  the  diddiers. 
(An  in-depth  understanding  of  the 
circuit  doesn't  hurt,  either!) 

So,  this  month  I'm  going  to 
break  down  common  parts  by 
type,  in  decreasing  order  of  likeli- 
hood of  failure: 


Connections:  A  connection 
aisn't  always  a  component,  but  it 
can  be,  in  the  case  of  switches 
and  relays.  Bad  connections  are 
by  far  the  most  common  cause  of 
equipment  failure.  Solder  joints 
are  included  here. 

Stressed  transistors:  These 
include  voltage  regulators  in 
power  supplies  (especially).  RF 
and  audio  output  transistors,  and 
in  general  any  transistors  that  get 
warm  enough  to  require  heat 
sinks. 

Zener  diodes:  By  virtue  of  their 
very  function  (voltage  regulation), 
they  handle  significant  current 
and  sometimes  get  hot,  Over 
timet  they  can  goT  becoming  open 
circuits,  This  may  result  in  a  pow- 
er supply  going  way  over  its  in- 
tended voltage,  causing  all  kinds 
of  damage,  especially  to  5  vott  dig- 
ital ICs  in  other  parts  of  the  rig. 

Linear  ICs  (such  as  op  amps 
and  audio  amps):  These  are 
frequently  required  to  handle 
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MANUFACTURERS 


PO,  BOX  4215.  ANDOVER,  MA  01810^4215  USA  (508)475-7831 

GRID  DIP  METERS 
"Dipper" 

The  James  Mi  lien  Grid  Dtp  Meters,  Model 
*  90651-A  AC  Powered  and  the  Modei  #90652 
Solid  State  Battery  operated,  are  compact  and 
completely  self-contained  laboratory  —  service 
quaKty  test  equipment  units.  The  ■Dipper" 
covers  the  range  of  frequencies  between  1.7  MHz  and  300  MHz  in  seven 
calibrated  uniform  length  scales  with  generous  overlaps  plus  an  arbitrary 
scale  for  use  with  special  application  inductors 

#90651  A    A.C,  Model  with  Tube ♦.., .„ *«„•« $350.00 

#90652        Sofid  Stale  Model  with  Battery M $35000 

Low  Frenquency  Inductors  for  *906 51  -A  Only 

#46702        925-2000  Hz „ .„ $  3500 

It  "D/UJ  3UVJ"*1UDU   riL...... •■•">tiiiiii>itiMiinti.> -r OD.UU 

#46704        325-  600  HZ ,. .. ..       35.00 

#46705        220-  350  HZ 35.00 

TRANSMITTING  CONDENSERS 
16000  Series 

Another  member  of  the  'Designed  for 
application"  series  ot  transmitting  variable  air 
capacitors  is  the  16000  series  with  voyage  ratings 
from  3KV  to  13KV  in  single  or  dual  sections 
Rigid P  heavy  channelled  aluminum  end  frame 
and  thick,  round  edge  polished  plates.  Ceramic  supporting  structure  and 
insulator,  brass  nickle  plated  hardware.  Constant  impedance,  heavy 
current,  multiple  finger  rotor  contact.  Prices  range  between  $50  and  $BO 
each  Other  styles  and  capacitances  are  also  available. 

VOUR  INQUIRIES  ON  OTHER  JAMES  MiLLElM  PRODUCTS  ARE  WELCOMED 
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wide  voltage  swings  and  sur- 
prising currents.  They  can  get  hot 
and  die  just  like  stressed  tran- 
sistors. 

Small-signal  transistors:  They 
will  go  if  over-stressed  with  too 
much  current*  but  they  can  also 
die  for  no  apparent  reason.  If 
you're  doing  a  stage-by-stage 
signal  trace  in  an  IF  strip  not 
made  from  ICst  for  example,  the 
transistor  in  the  dead  stage  will 
nearly  always  be  the  culprit.  Be 
especially  wary  of  FETs  and 
MOSFiTs  in  receiver  front  ends, 
as  they  are  easily  killed  by  atmo- 
spheric static  pulses  or  nearby 
transmitters. 

Rectifiers :  These  are  pretty  reli- 
able, but  they  can  be  over* 
stressed  like  any  other  semicon- 
ductor. They  are  easy  to  check 
with  an  ohm  meter. 

Crystals:  They're  easy  to  over- 
look, but  I  have  seen  plenty  of 
flaky  and  just  plain  dead  ones. 
They  are  especially  suspect  in  os- 
cillators that  work  sometimes  but 
not  always. 

Digital  fCs  (such  as  gates  and 
microprocessors):  TTL(74-series) 
chips  die  quickly  if  the  supply 
voltage  goes  much  above  5  volts. 
CMOS  chips  are  more  tolerant 
and  reliable.  When  digital  chips 
go,  the  result  is  nearly  always 
an  output  line  stuck  either  high 
or  low. 

Electrolytic  capacitors:  These 
are  weird  parts.  They  get  leaky, 
open,  and  sometimes  just  plain 
strange,  even  occasionally 
exhibiting  diode-like  behavior. 
When  in  doubt,  swap  in  a  new 
part,  even  if  it  is  not  exactly  the 
same  value,  just  to  find  out. 

Smalt-signal  diodes:  These  are 
more  likely  to  be  open  than  short- 
ed. They  are  easy  to  test  with  an 
ohmmeter 

Resistors:  In  tube  circuits,  heat 
may  make  resistors  drift,  but  that 
doesn't  happen  in  low-level  solid 
state  devices,  and  very  rarely 
even  in  output  stages.  If  a  resis- 
tor is  bad,  it  will  be  obviously 
burned  or  cracked,  and  the  semi- 
conductor device  associated  with 
it  will  invariably  be  shorted,  if  the 
resistor  looks  OK,  U  almost 
certainly  is. 

Ceramic  capacitors:  I've  only 
seen  one  or  two  bad  ones  in  my 
life.  It  just  doesn't  happen. 

Inductors:  Excluding  high-volt- 
age transformers  associated  with 
CRTs,  they  rarely  go.  If  an  induc- 
tor is  open,  look  for  a  short  circuit 
pulling  too  much  current  through 
it.  If  it  is  shorted,  age  or  humidity  is 
the  likely  cause. 

Alignment'.   No!   Sudden 


changes  in  performance  are 
caused  by  bad  parts.  Don't  diddle 
with  adjustments  unless  and  until 
you  are  CERTAIN  nothing  else  is 
wrong! 

In  general,  when  checking  any 
stage,  first  check  the  output  of  the 
transistor  or  (Cp  then  check  its  in- 
put. If  they  are  both  doing  some- 
thing and  not  the  SAME  thing* 
then  look  elsewhere.  (Of  course, 
for  digital  gates  and  such,  it  is  a  bit 
more  complex  than  that,  but  a  dig- 
ital gate  with  power  applied, 
changing  inputs,  and  no  output  is 
probably  bad.) 

Whew!  Now  let's  look  at  this 
month's  letters: 

Dear  Kaboom, 

My  Yaesu  FT-901  works  Fine 
most  of  the  time,  but  it  sometimes 
arcs  inside  the  output  tubes  upon 
keydown,  especially  on  160 
meters.  Surety  that  can't  be  good 
for  the  tubes*  What  gives? 

Signed, 
Zapped  Again 

Dear  Zapped, 

You're  right,  it  isn't  helping 
those  tubes  one  bit ,  The  cause  is  a 
dirty  bandswitch.  Take  off  the  bot- 
tom of  the  rig  and  spray  the 
switch's  leaves  with  cleaner,  then 
rapidly  rotate  the  switch  back  and 
forth  several  times  through  all 
positions.  While  you're  at  it,  spray 
and  clean  the  variable  capacitor 
behind  the  "plate"  control  the 
same  way.  By  the  way,  Heath 
SB-220  amps  are  prone  to  the 
same  problem. 

Dear  Kaboom, 

My  RTTY  interface  connects 
to  the  speaker  output  of  my  rig. 
ft  works,  but  i  have  to  turn  it  up 
fairly  foud  sometimes  for  good 
print  and  it  drives  me  nuts!  Is 
there  any  way  /  can  increase  the 
sensitivity? 

Signed, 
Headache  #122 

Dear  Headache, 

Yup,  it's  easy,  Go  to  Radio 
Shack  and  get  a  miniature  audio 
output  transformer  (catalog 
0273-1 380)  and  a  couple  of  5  volt 
zener  diodes.  Connect  the  8  ohm 
side  of  the  transformer  to  the 
speaker  output  of  the  rig,  and 
connect  the  diodes  back  to  back 
(in  other  words,  in  parallel  but 
opposite  polarity)  across  the 
1000  ohm  side.  Then  connect 
the  1000  ohm  side  to  the  RTTY 
interface.  The  sensitivity  should 
go  up  tremendously,  and  it's 
cheaper  and  safer  than  lots  of 
pain  relievers!] 


Number  3 1  on  your  Feedback  card 


Chod  Harris  VP2ML 

PO  Box  4881 

Santa  Rosa,  CA  95402 

Packet  DX  Spotting  Networks 

What  does  VHF  FM  packet  ra- 
dio have  to  do  with  DX?  Every* 
thing,  thanks  to  the  innovative  DX 
spotting  software  from  Pavillion 
Software  (PO  Box  803t  Hudson, 
MA  01749). 

Dick  Newell  AKt  A,  who  devel- 
oped the  software,  has  produced 
two  different  versions;  one  for 
small,  local  networks,  and  an- 
other for  large  networks  capable 
of  handling  hundreds  of  DXers 
simultaneously,  over  thou- 
sands of  square  miles.  These 
PacketCluster  packages  add 
a  new  dimension  to  tracking 
DX. 


Hams  Around  the  World 

act  frequency,  time  and  date,  the 
call  of  the  station  making  the  an- 
nouncement, and  a  short  note. 
The  note  might  be  QSL  informa- 
tion, operator  name,  listening  fre- 
quency, etc. 

Any  user  of  the  system  can  en- 
ter a  DX  spot  by  simply  typing  in 
the  DX  station's  callsign  and  fre- 
quency (and  note,  if  any)  into  his 
or  her  terminal:  DX/VP2ML  28495 
QSL  K1RH.  The  central  computer 
logs  and  acknowledges  the  spot, 
adds  the  current  time,  date,  and 
call  of  the  spotting  station,  and  fm- 
med iately  forwards  the  informa- 
tion to  every  other  station  con- 


nected to  the  system.  If  their 
equipment  permits,  users  can  set 
a  bell  to  ring  when  the  spot  comes 
In,  On  a  busy  evening,  the  bell  will 
ring  continuously, 

Even  better,  the  central  station 
node  stores  each  DX  spot  indefi- 
nitely. This  means  a  station 
doesn't  need  to  be  connected  to 
the  system  at  all  times.  A  DXer 
can  log  into  the  system  and  ask 
for  the  last  5  DX  announcements 
(or  any  number  of  DX  spots,  for 
that  matter).  The  individual  DXer 
can  also  specify  a  particular  band, 
and  get  only  those  reports  from 
that  band.  Want  to  know  what's 
been  on  160  meters  the  past 
week?  Type  SHOW/DX/24  160 
for  the  last  24  DX  spots  on  Top 
Band!  DXers  can  even  specify  a 
particular  country  in  their  re- 
quest: SHOW/DX  VP2M  will  give 


Packet  Conference 
Bulletin  Board 

The  stand-alone  version, 
Packet  Conference  Bulletin 
Board  (PCBS),  runs  on  an 
IBM  PC/XT  or  compatible 
computer,  with  a  hard  disk 
drive.  This  node,  or  central 
station,  also  needs  a  Kan* 
Ironies  KPC-2  terminal  node 
controller  (TNC)  and  a  VHF 
FM  transceiver,  pius  antenna, 
coax,  etc.,  and  a  copy  of  the 
software.  Most  PCBS  sys- 
tems operate  on  2  meters. 
The  hardware  commitment 
for  the  node  is  substantial— at 
least  $1000  when  starting 
from  scratch,  A  local  DX  club 
may  be  able  to  find  used  radio 
gear,  however,  and  also  bor- 
row a  computer  that  would 
otherwise  be  idle,  such  as 
during  non-business  hours. 

Fortunately,  the  individual 
DXer  needs  only  a  minimal 
packet  system  consisting  of  a 
suitable  VHF  FM  radio,  any 
model  TNC,  and  a  terminal,  to 
get  the  system  up  and  run- 
ning. Older,  crystal-con- 
trolled FM  rigs,  and  inexpen- 
sive, surplus  computer 
terminals  are  easy  to  find  at 
hamfests,  and  the  cost  of  a 
new  TNC  has  dropped  to  only 
about  a  hundred  dollars. 

What  does  PCBS  do  for  the 
DXer?  A  lot!  The  main  func- 
tion of  the  software  is  to  store, 
organize*  and  disseminate 
detailed  reports  of  DX  sta- 
tions, including  callsign,  ex- 
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YC0MCA 
HL210J 
BY  SAC 
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good  sig. 

Calling  CQ  USA 

Karen 


New  York 


QSX  23553 

listening  28  550  up 

ROEL 


<K2ITG> 

<N65KF> 

<KD6PY> 

<N6SKF.- 

<K&PST> 

<-:N6SKF> 

<K2ITG> 

<WJ60> 

<NC7K> 

<N6.JV> 

<WJ60> 

-ICJCiLD> 

<K6JV> 
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<H6S-KF> 

^KSAYA-15> 

<K6PBT> 

<KD6PY> 

<WA6HAN-- 

<N6JV> 


Figure  1.  The  results  of  typing  {iSH/DX/20  10. 
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PacketCluster  Configuration: 

PacketCluster  node:  {WG6H-1) 

PacketCluster  node:  {K6LLK) 

(WA6ALZ)      K6SIK         WBGJXTJ 

W6XB 

[K6THB) 

PacketCluster  node:  (KN6J) 
W0YK           (WA9WYB)      N6JL 

(KJ6FDJ 

PacketCluster  node;  (W6LEH) 

EJacketCluster  node:  W6GO 

(K6PBTJ        (WG6P)         WA7G-6 

(WA60ECJ 

WA6JCD-15 

K6YK 

Pa  eke  t  C 1 ust  er  node:  ( W  6  O AT ) 

WD6CJB 

Figure  2.  The  PacketCluster  Configuration  display,  showing  both  the  nodes 
the  stations  connected  to  same. 
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SH/DX 

21291  +  8      UB4MRC- 

11- 

-oct- 

■1983   1512S   CLG  CQ 

<WA9WYS> 

?]246       ON4VN 

11- 
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■1983   1510Z 

<WA9WYB> 

212  3  5       UA6LBB1 

11- 
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■198B   15092 
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Figure  3.  The  results  of  the  command  "SH/WWV/10, "  and  of  SH/DX  (the  fast 
spots,  regardless  of  band). 


the  last  five  DX  reports  from 
Montserrat,  including  calteign, 
frequency,  date  and  time,  and  log- 
ging station. 

In  addition  to  this  DX  spotting 
function,  PCBS  will  provide  beam 
headings  for  any  country,  give  to* 
day's  sunrise  and  sunset  times 
for  any  country,  and  even  predict 
the  Maximum  Usable  Frequency 
(MUF)  for  a  given  path!  Users  can 
also  enter  and  access  WWV  prop- 
agation data.  Finally,  PCBS  con- 
tains regular  packet  bulletin  board 
features,  including  the  ability  to 
talk  to  any  connected  station  di- 
rectly, and  to  store  and  retrieve 
mail,  messages  and  DX  bulletins, 
such  as  the  contents  of  WIAW's 
DX  bulletin. 

Thfs  sophisticated  software 
asks  for  the  operator's  name  and 
location,  then  the  data  is  acces- 
sible by  any  local  user.  Hear  a 
callsign  and  want  to  know  the 
operator's  name  and  town? 
Type  SHOW/USER  (Call* 
sign)  and  PCBS  will  tell  you. 
Another  innovative  feature  is 
the  exclude  function,  which  is 
very  useful  for  contesters  in 
the  single-operator  category. 
Because  of  some  controver- 
sy over  single-operator  status 
for  stations  using  DX  spotting 
nets  (they  are  not  single  oper- 
ator, and  are  automatically 
reclassified  as  multi-operator 
entries),  PCBS's  exclude 
function  can  prevent  the  flow 
of  DX  information  to  a  given 
station.  That  station  can  con- 
tinue to  feed  DX  spots  intothe 
system,  to  help  those  opera- 
tors entering  the  contest  in  a 
multi-operator  category,  but 
the  single  operator  does  not 
receive  any  information  back- 
And  this  exclude  function  is 
controlled  by  the  system  op- 
erator, not  the  individual  con- 
tester,  eliminating  violations 
of  the  honor  system, 
The  node  operator  (IfsysopJt 
a™  In  packet  lingo)  can  add  spe- 
cialized data  bases  to  the 
software,  such  as  names  and 
contest  scores  of  local  club 
members,  oblast'  lists,  DX 
news  filed  by  prefix,  and 
whatever  else  would  be  use- 
ful for  club  members. 

PacketCluster 

PCBS  is  limited  to  a  maxi- 
mum of  26  users  at  a  given 
time,  a  limit  imposed  by  the 
TNC.  Also,  distant  stations 
may  have  to  use  more  than 
one  digipeater  to  access  the 
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Artiss  Thompson  W7XU 
RR  3  Box  224 

Sioux  Falls,  SD  57106 

Simple  Antennas  for  17m 

In  1979  the  World  Administra- 
tive Radio  Conference  (WARC) 
promised  amateurs  access  to 
three  new  HF  frequency  bands. 
They  were  in  the  neighborhood  of 
10,1,  18.1.  and  24.9  MHz,  com- 
monly known  as  the  30*  1 7,  and  1 2 
meter  bands,  US  hams  gained 
access  to  the  30  meter  band  in 
October  1982,  and  in  1985  were 
allowed  to  move  onto  the  24  MHz 
band. 

The  FCC  has  withheld  the  18 
MHz  band  from  us  for  nearly  ten 
years*  but  we  may  very  well  be 
allowed  to  operate  on  that  band  by 
the  middle  of  1989.  Conditions  on 
the  HF  bands  have  improved  con- 
srderably  from  what  they  were  a 
couple  of  years  ago.  The  18  MHz 
band  should  provide  many  inter- 
esting openings,  plus  the  thrill  of 
operating  on  a  new  band.  But, 
while  many  of  us  own  transceivers 
that  will  be  ready  to  go  when  the 
FCC  finally  opens  17  meters,  few 
of  us  have  antennas  for  that  band. 
Now  is  the  time  to  start  consider- 
ing what  sort  of  antenna  you  will 
be  using  when  the  first  US  ama- 
teur signals  appear  in  the  18.1 
MHz  band. 

Make  Do? 

Perhaps  the  easiest  solution  is 
to  use  an  existing  antenna  de- 
signed for  another  band.  Whether 
or  not  this  gives  good  results 
vanes  with  each  individual  instal- 
lation, but  in  general  a  coax-fed 
dipole  cut  for  another  band  will  not 
be  a  good  performer  on  17  me- 
ters. Even  if  you  use  an  antenna 
tuner  to  provide  a  reasonable 
match  between  the  transceiver 
and  the  feedline,  the  resultant 
high  SWR  on  the  coax  will  be  as- 
sociated with  high  feedline  losses. 
If  you're  using  a  coax  feedline,  a 
high  SWR  will  also  dictate  low 
power.  In  short,  while  you  might 
be  able  to  squeak  a  few  contacts 
out  of  such  a  setup,  it  would  be  far 
from  ideal. 

All-Band  Antennas 

If  you  enjoy  operating  on  all  the 
HF  bands,  but  have  room  for  only 
one  antenna,  you  may  already  be 
using  a  multiband  wire  antenna. 
The  most  common  examples  of 
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this  type  of  antenna  are  end-fed 
wires  (Figure  1)  and  open-wire, 
center-fed  dipoles  (Figure  2).  Both 
of  these,  when  used  with  an  an- 
tenna tuner,  gives  good  multiband 
performance.  Unlike  the  coax-fed 
dipole  operating  far  from  reso- 
nance, a  dipole  fed  with  open-wire 
line  can  be  quite  efficient.  The 
losses  associated  with  a  high 
SWR  and  open-wire  line  are  typi- 
cally much  less  than  they  are  with 
coax  operating  under  the  same 
conditions.  This  means  that  the 
open-wire,  center-fed  dipole  you 
may  have  been  using  on  the  80 
and  40  meter  bands  will  also  work 
well  on  1 7  meters  by  merely  retun- 
ing  your  transmatch  If  the  anten- 
na is  over  26  feet  long,  it  will  even 
show  some  gain  at  18  MHz.  If  you 
want  to  operate  on  all  or  many  HF 
bands,  but  you  have  limited  space 
for  antennas,  the  center-fed 
dipote  deserves  serious  consider- 
ation. 

End-fed  antennas,  including  di- 
rectly-fed antennas  may  give  a 
good  account  of  themselves  in 
multiband  use,  although  my  expe- 
rience with  them  is  that  they  com- 
monly produce  only  mediocre  re- 
sults. Moving  to  18.1  MHz  with 
such  an  antenna  requires  only  the 
retuning  of  the  matching  network. 
If  RF  feedback  should  arise  (a 
common  malady  associated  with 
end-fed  antennas),  you  can  cure  it 
by  improving  the  grounding.  At- 
tach a  V4-wavelength  long  wire 
(about  13  feet  for  the  17  meter 
band)  to  the  transmitter  to  serve 
as  an  artificial  ground.  This  caus- 
es a  low  impedance  condition  at 
the  transmitter,  so  any  RF  feed- 
back problems  should  disappear. 
Do  not  attach  this  artificial  ground 
wire  to  actual  ground;  just  run  it 
around  the  shack  or  hang  it  out 
the  window  above  the  earth.  At- 
taching it  to  another  grounded 
wire  will  upset  its  quarter- wave 
resonance  and  nullify  its  benefi- 
cial effect. 

Another  problem  that  arises 
with  end-fed  antennas,  which  are 
relatively  long  for  the  band  you 
select,  is  directivity  off  the  end  of 
the  antenna.  That  may  be  fine  if 
the  antenna  is  horizontal,  but  if  a 
substantial  portion  of  the  antenna 
is  vertical,  much  of  the  radiated 
signal  may  be  wasted.  This  will  be 
particularly  true  when  you're  op- 
erating at  a  frequency  as  high  as 
18  MHz,  where  most  signals  ar- 


rive at  a  fairly  low  angle  of  radia- 
tion. By  the  same  logic,  "force 
feeding"  your  low-band  vertical  to 
allow  operation  on  the  higher  HF 
bands  will  probably  not  yield  good 
results. 

The  Dipole 

While  many  of  us  enjoy  the  ben- 
efits of  yagts  or  other  gain-produc- 
ing antennas  when  operating  on 
the  20,  15  and  10  meter  bands,  a 
simple  dipole  (Figure  3)  can  be  a 
good  alternative  when  moving  to  a 
new  band.  When  US  hams  finally 
get  onto  17  meters,  most  will  be 
using  compromise  antennas  and 
few  will  have  beams.  If  you  have 
only  a  dipole,  you  won't  be  at  a 
serious  disadvantage  compared 
to  the  rest  of  the  stations  operat- 
ing on  that  band.  In  fact,  more 
than  a  few  OXCCs  have  been 
earned  even  on  20  me- 
ters by  stations  using 
no  more  than  a  dipole. 
For  best  results,  the  an- 
tenna should  be  mount- 
ed at  least  Vz-wave- 
length  (roughly  30  feet 
for  18  MHz)  above 
ground  to  achieve  a 
reasonably  low  angle  of 
radiation.  You  may  feed 
the  dipole  directly  with 
50O  coax,  or  you  can 
install  a  1:1  balunatthe 
feedpoint,  if  you  desire. 
An  alternative  to  the 
bal  un  is  to  coil  a  few  feet 
of  the  feedline  into  a  cir- 
cle 4-6  inches  in  diame- 
ter at  the  antenna,  Five 
turns  should  do.  This 
serves  as  an  RF  choke 
and  thereby  reduces 
the  odds  of  unwanted 
RF  currents  flowing  on 
the  outside  of  the  coax. 


if  you  run  the  radials  horizontally, 
however,  you  may  feed  the  anten- 
na directly  with  50O  coax  and  still 
not  cause  a  serious  mismatch. 
You  could  also  feed  the  antenna 
through  a  V4-wavelength  trans- 
former of  75Q  coax  to  improve  the 
match  to  50O  coax. 

Summing  Up 

These  are  some  ideas  for  get- 
ting an  antenna  onto  17  meters. 
You  may  want  to  get  an  antenna 
up  now  and  listen  on  17  meters 
to  see  who  is  operating  there. 
Remember,  of  course,  not  to 
transmit  on  that  band  until  specifi- 
cally authorized  to  do  soF  even  if 
you  hear  foreign  amateurs 
operating  there  (some  foreign 
governments  already  allow  their 
hams  to  use  the  band). 

See  you  on  17!| 
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Figure  7.  End-fed  random  length  wire. 
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Figure  2.  Open-wire,  center-fed  dipote.  Mini- 
mum dipole  iength  will  vary  with  the  iowest 
frequency*  For  operating  at  3.5  MHz  and 
higher  frequencies,  the  dipole  shouid  be  at 
least  66  feet  long. 


The  Ground  Plane 

Another  old  standby 
on  the  higher  HF  bands 
is  the  ground  plane  an- 
tenna (Figure  4).  This 
antenna  provides  om- 
nidirectional coverage 
and,  when  mounted 
well  above  ground,  a 
low  angle  of  radiation 
For  18.1  MHz  the  verti- 
cal portion  of  the  anten- 
na should  be  12"  11" 
long.  You  can  make  the 
radials  (usually  four) 
5%  longer.  If  you  bring 
the  radials  off  at  a 
down-sloping  angle, 
say  45  degrees,  the 
feedpoint  impedance  of 
the  antenna  rises  to  ap- 
proximately 50Q.  Even 
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Figure   3.    Coax-fed   dipote   tor    18.1    MHz 
operation, 
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F/gure  4.  Ground  plane  antenna.  The  4  radi- 
als are  each  13*  11*  long.  For  Improved 
match  to  50O  coaxw  the  radials  may  be  an- 
gted  downward,  insulate  the  ends  from 
ground. 
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New  products 

Compiled  by  Linda  Reneau 


PRODUCT  OF  THE  MONTH 

PacComm  TRANSCEIVER  REMOTE  CONTROLLER 

The  Model  RCH*100D,  PacComro's  Transceiver  Remote  Con- 
troller, has  a  remote  control  head  (2.25wx7.38"x1")t  speaker 
enclosure,  transceiver  interface  box,  and  interconnecting  ca- 
bles. The  remote  head  has  tuning  and  volume  control,  LCD 
frequency  display ,  100  memories,  15  other  parameters,  and  a 
12-key  function  keypad. 

The  unit's  software  supports  all  popular  transceivers.  The 
Model  RCHM  000  provides  mode  change,  memory  selection  and 
update,  and  A  and  B  VPOs,  including  splits. 

Accessories  include:  fixed-site  installation  kit;  mobile  installa- 
tion kit;  marine  installation  kit;  and  nonstandard  interconnection 
cable  lengths.  Suggested  retail  price,  S395.  For  more  information 
about  the  features  and  specifications  of  the  Model  RCH-1000* 
contact  PacComm  in  Tampa,  Florida,  at  81 3-874-2980, 

ClftCU  20 1  ON  READER  SERVICE  CARD 


EEETs  portable  Computer/Ra- 
dio interface  System,  ORIS  6000 . 
operates  a  variety  of  radios  and 
greatly  simplifies  radio  operation. 
Hardware  consists  of  an  interface 
box  with  cabling  to  the  computer' s 
serial  port  and  the  radio.  Read  up 
to  800  memory  channels,  edit 
RAM  channels  with  built-in  editor, 
write  RAM  channels  to  disk  or  ra- 
dio memory,  set  mode  and  fre- 
quency to  current  RAM  with  a  sin- 
gle keystroke.  You  can  scan,  and 
use  tour  step  sizes.  You  can  log 
data  quickly.  The  CRIS  6000  re- 
quires a  few  rnA  at  12  V  DC. 

CRIS  software  will  be  updated 
to  support  new  radios  and  fea- 
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tures.  Its  multi-tasking  software  is 
written  in  lC  and  assembly  Ian* 
guage.  To  use  CRIS  6000.  you 
need  an  IBM  or  compatible,  with  a 
serial  port  and  at  least  256 K  mem* 
ory;  a  CRT,  DOS  2.1 1  or  later,  and 
optional  printer.  Price,  $349.95. 
Contact  EEB,  516  Mill  St.  WE.  Vi- 
enna VA  221 80 L  703-933-3350. 
FAX:  703-938-6911.  Orders:  800- 
368-3270. 


Aries- 1  ™  Correction 

Please  note  that  the  price  of  the 
Product  of  the  Month  in  the  Janu- 
ary issue  ot 73,  Aries-1  ,JU  a  terminal 
and  contest  program,  was  incor- 
rect. The  correct  price  is  $89.95. 
My  apofogtes  to  Ashton  ITC.  — L.R. 
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ELENCO  ELECTRONICS,  INC. 

New  from  Elenco  is  a  versatile 
4V'2  digit  portable  instrument  suit- 
able for  general  electronics 
maintenance,  production,  and  re- 
search. The  Digital  Bench  Multi- 
meter Model  M-4500  has  a  built-in 
battery  pack  which  provides  6t000 
hours  of  continuous  operation.  It 


features  0.05%  DC  volt  accuracy, 
integrated  circuit  electronics, 
solid-state  LCD  display,  and  push- 
button switch  selection.  All  VOM 
functions,  plus  the  versatile  diode 
test  and  high-low  ohm  test  func- 
tions, are  included  as  standard. 
Each  range  has  full  auto-polarity 
operation  and  overrange  indica- 
tion. It  uses  the  duahslope  inte- 
gration measurement  technique 
to  insure  noise-free  measure- 
ments. The  Digital  Multimeter 
comes  with  operator's  manual, 
test  leads,  and  battery  pack  for 
$250.  Elenco  Electronics,  inc., 
150  West  Carpenter  Avenue, 
Wheeling  IL  60090,  312-541- 
3800,  FAX:  312-520-0085. 


AZIMUTH 

Azimuth's  WeatherStar  Model 
TWR-3  by  Digitar  lets  you  monitor 
important  local  weather  condi- 
tions affecting  your  antenna  sys- 
tem and  shack.  The  TWR*3fs 
stand-alone  computer  with  H" 
LCD  readout  gives  you  wind  direc- 
tion (2-  or  10-degree  increments) 
and  wind  speed.  It  records  high 
wind  gusts,  external  temperature, 
wind  chill,  low  and  high  tempera- 
tures, daily  and  yearly  rainfall  with 
optional  self-dumping  rain  collec- 
tor ($49.95).  Scan  Mode  lets  you 
see  the  data  in  any  sequence.  Lab 
accuracy  is  plus  or  minus  1%. 
Operates  on  three  AAA  batteries; 
AC  adapter  optional.  NiCad  Bat- 
tery Pack  and  desk  stand  avail- 
able, 

The  portable  WeatherStar  Mod- 
el TWR-3  comes  with  wind  vane, 
high-impact  anemometer,  UV  re- 
sistant plastic,  computer  unit,  and 
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a  40-foot  control  cable.  Price, 
$159.95,  plus  $4.95  S/H.  For  for- 
eign orders,  add  $17  lor  shipping, 
Special  free  bonus:  Azimuth  Dual- 
Zone  24-hour  StationfTravel 
Clock  ($29.95  value).  Contact  Az- 
imuth WeatherStar,  Dept.  73, 
11845  W.  Olympic  Blvd.,  Suite 
1 100>  Los  Angeles  CA  90064.  in- 
formation, 21 3-473- J 332,  Credit 
card  orders,  calf  800-882-7388, 


CIRCLE  ZOS  ON  READER  SERVICE  CARD 

Media  Mentor,  Inc. 

Carole  Perry  WB2MGP,  creator 
of  Media  Mentor*  Inc..  has  taught 
ham  radio  to  hundreds  of  young 
people  in  the  past  eight  years. 
She  has  used  amateur  radio  to 


inspire  and  challenge  her  sixth, 
seventh,  and  eighth  grade  stu- 
dents to  enrich  their  knowledge  of 
electronics,  science,  math,  com- 
munications, geography,  and  oth- 
er cultures. 

Carole  WB2MGP  has  now 
packaged  her  expertise  in  intro- 
duction to  Amateur  Radio.  The 
package  includes  a  Complete  In- 
structor's Manual  with  twenty-six 
lesson  plans;  an  audio  cassette 
for  code  practice;  a  code  practice 
oscillator;  a  free  videotape  illus- 
trating classroom  instruction  us- 
ing this  curriculum;  and  access  to 
Ham  Radio  Hotline  for  customer 
support  in  using  her  package.  The 
entire  package  is  $99.95.  Extra 
Space  Code  cassettes  are  $6,95 
each,  and  the  Code  Key  1000 
alone  is  $19.95.  Quantity  dis- 
counts. Media  Mentors*  inc.,  PO 
Box  131 646 1  Stat  en  island  NY 
103130006.  718-983*1416. 
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ARTER  N'BUY 


QSLs  TO  ORDER.  Variety  of  styles, 
colors,  card  stock,  W4BPD  QSLsp  PO 
Drawer  DXP  Cordova  SC  29039. 
BNS260 


THE  DX'ERS  MAGAZINE  Up-to-date, 
informative,  interesting.  Compiled  and 
edited  by  Gus  Browning  W4BPD,  DX- 
CC  Honor  Roll  Certificate  2-4.  Send 
for  free  sample  and  subscription  infor- 
mation today.  PO  Drawer  DX,  Cordova 
SC  29039.  BNB261 

QSL  CARDS-  Look  good  with  top  quali- 
ty printing.  Choose  standard  designs 
or  fully  customized  cards.  Better  cards 
mean  more  returns  to  you.  Free 
brochure,  sampfes.  Stamps  appreciat- 
ed. Chester  QSLs,  Dept  A,  310  Com- 
mercial, Emporia  KS66801.  BNB434 

COMMODORE  and  AMIGA  CHIPS, 
Direct  distributor,  guaranteed  fresh. 
(E.g.,  6510— $11.55,  6526— $12.50, 
6567  —  $16,95,  82S100/PLA  — 
$13.25)„.COMMODORE  REPAIRS. 
Lowcost,  fast  turnaround,  $49.95  pfus 
UPS...JJTHE  COMMODORE  DIAG- 
NOSTICIAN." An  invaluable  double 
sided  laminated  guide  for  fixing  your 
C64/1541  drive.  It  diagnoses  72  vari- 
ables and  tells  you  what  chips  are 
faulty.  $7.95.„VISA/MC...Kasara  Mi- 
crosystems, Inc.,  24  West  Street, 
Spring  Valley  NY  10977.  Call  toll  free 
1-800-248-2983  or  914-362-3131. 
BN8529 

SUPERFAST  MORSE  CODE  SU- 
PEREASY,  Subliminal  cassette,  $10, 
LEARN  MORSE  CODE  IN  1  HOUR, 
Amazing  new  supereasy  technique, 
$10.  Both  $17.  Moneyback  guarantee. 
Free  catalog:  SASE,  Bahr,  Dept  73-2h 
2535  Marietta,  Palmbay  FL  32905. 
BNB531 

SB-220  OWNERS*— Enhance  perfor- 
mance—add new  features.  1 7  step-by- 
step  mods  which  include:  tuned-input 
6-  and  160-meter  op  e  rat  for ,  heavy-du- 
ty power  supply  moo's*  full  QSK  opera- 
tion, soi id-state  bias  control,  and  many 
more.  Source  of  parts  included.  One 
time  50%  rebate  for  new  mods  submit- 
ted and  two  free  updates.  10  pages  of 
tech  info  on  the  3-50GZ.  Order  today- 
Si  0  per  copy  plus  $1  postage,  SASE 
for  info  Bob  Koziarek  WA2SQQ,  69 
Memorial  Place,  Elmwood  Park  NJ 
07407.  BNB581 

WRITTEN  EXAMS  SUPEREASY. 

Memory  aids  from  psychologist/ertgi- 
neercutstudytime50%.  Novice,  Tech, 
Gen:  $7  each.  Advanced,  Extra:  $12 
each.  Moneyback  guarantee.  Bahr, 
Dept  73-2,  2535  Marietta,  Palmbay  FL 
32905.  BNB624 

COMMUNICATIONS  BATTERIES 

NiCd  Packsfirtserts/RebuikJing.  Clone 
Packs  W/case/plugs:  Yaesu  FNB2  / 
Wilson  BP4  $22. §5,  Santec  142/ 
1200(3  pin)  $2395,  tCOM  BP5  $46.95, 
Commercial  Packs:  Call.  Battery  Re- 


pair Inserts:  ICOM:  BP2/CM2  $18,95, 
BP3/CM3  $16,95,  BP5/CM5  $24.95, 
BP7/BP8  $29.95,  Kenwood;  PB21 
$13,95,  FB24  $21.95,  PB25/25H/26 
$25.95,  Azden:  300  $21.95,  Std:  C118 
$25.95,  Santec:  KTBP  $16.95,  Tempo 
S1/270  $23.95,  S  1,2,4,57450  $23.95, 
S15  $24,95,  Yaesu:  FNB9  $15-95, 
FNB4/4A  $33.95,  TenTec  2591 
$24.95,  Eagle  Pitcher;  "Porta-Pac" 
12V/5AHr,  with  charger  $39.95,  Re- 
building; Add  $4  to  insert  cost  for  facto- 
ry installation,  or  send  pack  for  quote. 
2MTR  5/8Wv  Tetescopic/BNC  $18.95, 
HT  Ducks/BNC  $8.95,  Mobile  &  Base 
Antennas.  SASE— catalog,  PA  add 
6%,  Add  $3  Shfpping/order.  Visa-M/C 
add  $2/order.  Phone:  {814)  623-7000. 
CUNARD  ASSOCIATES,  Dept.  7,  R.D. 
6  Box  1 04,  Bedford  PA  1 5522.  BNB628 

ROSS  $$$$  NEW  February  SPE- 
CIALS: KENWOOD  TM-221A, 
$389.90;  TS-440SWAT,  $1229.90; 
TM-721A,  $624.90;  TW-4100A, 
$469.90;  TM-721 A+  $619.90;  TH-215A, 
$329.90;  ROBOT  450C,  $664.99; 
800H,  $329.99:  120GC,  $1139.90;  AL- 
LIANCE HO-73,  109.50;  AEA  PK-232, 
$287.50;  BT-1,  $79,90;  MP-20,  $B9.99; 
ICOM  \C  27A,  $334.99;  IC-28H/WHM- 
14  $426.99;  IC-3200A,  $497.99;  IC- 
735.  $939,90;  IC-781,  $5539  90;  Yae- 
su FT-109RH,  $276.99;  FT-727R, 
$339.90;  FT-411RH,  $349,90;  MFJ- 
989B,  $279  90;  949^C,  $119.90.  ALL 
LT.O.  (Limited  Time  Offer)  LOOKING 
FOR  SOMETHING  NOT  LISTED?? 
CALL  OR  WRITE.  Over  8780  ham* 
related  items  in  stock  for  immediate 
shipment  Mention  ad.  Prices  cash. 
F.O.B,  PRESTON.  WE  CLOSE  AT 
2:00  P.M.  MONDAYS  &  ALL  DAY  SAT- 
URDAY, ROSS  DISTRIBUTING  COM- 
PANY. 78  SOUTH  STATE.  (PO,  Box 
234H),  PRESTON  ID  83263.  208-852- 
0830.  BNB654 

CODE  PROGRAM  for  IBM  PC,  New. 
Twice  features  &  naff  price  most  pro- 
grams! Best  value.  $12,  Moneyback 
guarantee.  Free  details;  SASE.  Bahr, 
Dept  73-2,  2535  Marietta,  Palmbay  FL 
32905.  BNB691 

CHASSIS  AND  CABINET  KITS  SASE; 
K31WK,  5120  Harmony  Grove  Road, 
Dover  PA  17315.  BNB698 

ROSS  $$$$  USED  February  SPE- 
CIALS: KENWOOD  TR-3600A/TU- 
35B,  $279.90;  TH-415A,  $269.90; 
VFO-820.  $159,90;  PS-30,  $134.90; 
COLLINS  KWM-2,  $499,90;  30L-1h 
$795.00;  312B-4.  $259,90;  [COM  fC- 
471  Ht  $799,90;  IC-3PA,  $39.90;  PS- 
20,  $158.90;  IC-215,  $9990;  TENTEC 
TRITON  fVP  $339.90;  262G,  $85.00; 
252MO,  $9990;  ROBOT  70,  $99.90; 
80,  $90,90;  400,  $299.90.  LOOKING 
FOR  SOMETHING  NOT  LISTED?? 
CALL  OR  WRITE,  WE  HAVE  OVER 
315  USED  ITEMS  in  stock.  MENTION 
AD.  PRICES  CASH,  FOB  PRESTON, 


WE  CLOSE  AT  2;00  P.M.  MONDAYS 
&  ALL  DAY  SATURDAY.  ROSS  DIS- 
TRIBUTING COMPANY,  78  SOUTH 
STATE,  P.O.  BOX234H,  PRESTON  ID 
83263;  208-852-0830.  BNB709 

$50  PACKET  DIGICOM  >  64— soft- 
ware based  PACKET  system  for  Com- 
modore 64.  Software  is  public  domain 
and  requires  a  modem  for  the  C-64 
which  is  provided  by  our  kit.  Board 
plugs  directly  into  cassette  port  or  re- 
mote mounted  via  cable,  both  connec- 
tors included.  Watchdog  timer,  reed  re- 
lay PIT  and  PTT  inversion  options 
included.  Power  derived  from  comput- 
er. Uses  7910  chip  -  no  alignment  re- 
quired. Switch  allows  HF  or  VHF  oper- 
ation. Order  KIT#154  for  $49,95  or 
ASSEMBLY0154  for  $79.95,  both  in- 
clude FREE  DISC.  Add  $2.50  S&H  per 
order.  A  &  A  Engineering,  2521  W.  La 
Palrna,  #K,  Anaheim  CA  92801;  714- 
952-2114,  MC  or  VISA  accepted, 
BNB732 

HAM  TRADER  YELLOW  SHEETS.  In 
our  27th  year.  Buy,  Swap,  Sell  ham 
radio  gear.  Published  twice  a  month. 
Ads  quickly  circulate- no  Jong  wait  for 
results,  Send  #10  SASE  for  sample 
copy,  $13  for  one  year  {24  issues), 
P,O.B.  2057,  Glen  Ellyn,  IL  60138- 
2057.  BNB741 

$$$$$  SUPER  SAVINGS  $$$$$  on 
electronic  parts,  components,  sup- 
plies, and  computer  accessories.  Free 
40-page  catalog  for  Self  Addressed  & 
Stamped  Envelope.  Get  on  our  mailing 
list  BCD  ELECTRO,  P.O.  Box  8301 1 9, 
Richardson  TX  75083  or  call  214-343- 
1 770.  BNB749 

HAM  RADIO  REPAIR,  all  makes,  mod- 
els. Experienced  reliable  service 
Robert  Hall  Electronics,  Box  280363, 
San  Francisco,  CA  94128-0363;  4G8- 
729-8200,  BNB751 

WANTED:  Ham  Equipment  and  other 
property,  The  radio  club  of  Junior  High 
School  22  NYC,  Inc.,  is  a  non-profit 
organization,  granted  501(C)(3)  status 
by  the  IRS,  incorporated  with  the  goal 
of  using  the  theme  of  ham  radio  to  fur- 
ther and  enhance  the  education  of 
young  people.  Your  property  donation 
or  financial  support  would  be  greatly 


appreciated  and  acknowledged  with  a 
receipt  for  your  tax-deductible  contri- 
bution. We  sponsor  the  "Classroom 
Net]P  on  7.238  at  1200  UTC  daily  and 
encourage  your  QSL  for  our  weekly 
award,  Please  write  us  at:  PO  Box 
1052,  New  York  NY  10002,  or  call  our 
round-the-clock  hotline:  (516)  674- 
4072.  Thanks!  BNB762 

COMPUTER  CODE  COURSE,  Apple  II 
+  /c/e/GS.  C-64/128,  37  Modes, 
Graphics,  1-100  WPM,  menus,  pro- 
portional spacing,  variable  frequency, 
more  ($29.95).  With  wordprocessor 
($39.95).  Manual  {$10).  Check/MO. 
LARESCO,  POB  2018*ST,  Calumet 
City  IL  60409.  1-312-891-3279. 
BNB764 

VHF  TO  MICROWAVE:  GaAsFETsT 
MMICsT  transistors,  etc,  SASE; 
WA31AC,  7148  Montague  St,, 
Philadelphia  PA  19135.  BNB771 

HAMLOG  COMPUTER  PROGRAM 
Full  features.  17  modules.  Auto-logs, 
7-band  WAS/DXCC,  Appte  $19,95. 
IBM,  CP/M.  KAYPRO,  TANDY,  CR8 
$24.95,  73-KA1AWH,  PB  2015,  Pea- 
body  MA  01 960.  BNB775 

W ANTED:  Sunair  GCU-91 0A  or  GCU- 
935  Antenna  Coupler.  Ray  Dunham, 
1030  Hillside  Ave.,  Pacific  Grove  CA 
93950,  BNB790 


ELECTRON  TUBES:  All  types  &  sizes- 
Transmitting  Receiving,  Microwave.  , 
Large  inventory  =  same  day  shipping. 
Ask  about  our  3-500Z  special.  Daily 
Electronics,  PO  Box  5029  Compton, 
CA  90224.  800-346-6667.  BNB792 

KENWOOD  430s  OWNERS!  Stop 
Scan  stops  the  scanner  on  busy  fre- 
quencies resumes  scanning  automati- 
cally after  an  adjustable  1-10  second 
delay,  SASE  for  1989  catalog.  $1995 
kit.  $29.95  assembled.  $3.50  shipping. 
JABCO  ELECTRONICS,  R1  Box  386, 
Alexandria,  IN  46001 .  BNB794 

VOICEGATE  communications  noise 
reduction  with  audio  squelch,  noise  re- 
duction, VOX  cassette  recorder  con- 
trol,  3  adjustable  audio  filters,  &  morel 
SASE  for  1 989  catalog.  $3.50  for  demo 
tape.  $109.95  complete  (till  1/1/89), 
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P.O,B,  1631,  Arvada  CO  80001, 
BNB818 

COMMERCIAL  HF  CW  IDENTIFIER: 
Quartz  10-Minute  Timer,  Smewave  Os- 
cillator, Complete  Instructions,  Guar- 
anteed. $79.95.  DMR.  6126  Bex  Drive, 
Dallas  TX  75230-3429.  (214)  89 1*0509, 
BNB823 

PRO2Q04  OWNERS  INCREASE 

CHANNELS  to  400,  SCAN  SPEED  TO 
30  CPS,  COMPLETE  KIT  $3500-  IN- 
STALLED $55,00.  LESTER  JERNI- 
GAN,  P,0,  BOX  2406,  ORANGE  PARK 
FL  32067-2406.  BNB825 

QUALITY  HAM  SOFTWARE  for  the 
iBM*PC  and  compatibles.  Many  share- 
ware and  public  domain  programs  for 
all  aspects  of  ham  radio.  Business 
SASE  for  catalog.  JK&S.  Dept  SC. 
P.O.  50521.  Indianapolis  IN  46250- 
0521 .  BNB829 

STAINLESS  STEEL  U-BGLTS.  TURN- 
BUCKLES,  EYE  BOLTS.  SCREW 
EYES.  BOLTS.  SCREWS,  SMALL 
QUANTITIES,  FREE  CATALOG,  EL- 
WICK,  DEPT.  723-S,  230  WOODS 
LANE,  SOMERDALE,  NJ  08083, 
BNB831 

BARRY  ELECTRONICS  wants  ham/ 
commercial  equipment  (good  condi- 
tion}. Barry  Electronics.  512  Broad- 
way, New  York  NY  10012;  (212) 
925-7000;  FAX  (212)  925-7001. 
BNB832 

FREE  HAM  EQUIPMENT,  details  $1.       GIANT  H  V  UTC  PLATE  TRANS* 


JABCO  ELECTRONICS.  Rl  Bo*  386, 
Alexandria.  IN  46001 .  BNB795 

OSLs  &  RUBBER  STAMPS— TOP 
QUALITY*  States,  World  Maps.  USA, 
Key.  Shuttle,  Globe  OSLs  Report 
Form  Rubber  Stamps,  More?  Samples, 
$1  00  [Refundable  With  Order].  Ebbert 
Graphics  D-7,  Box  70.  Westerville  OH 
43081.  BNBB07 

FLOOD  YOUR  MAILBOX!  You  get 
100's  of  radio  &  electronics  specialty 
catalogs.  Send  55.00,  name  &  address 
to:  Electronic  List  Services,  Dept.  Bf 
PO  Box  1683,  Brookline  MA  02146. 
BNB311 

WANTED:  Azden  PCS-45Q0  Regency 
HR-6,  Of  Genare  GTX-600.  Reason- 
able. Jim,  469  Jayson  Avenue.  Pitts- 
burgh PA  15228,  BNB814 

WANTED:  Yaesu  FT-625RD,  FT- 
627RA,  or  FT-68QR.  Also  wanted: 
(COM  IC-505,  IC-551 ,  IC-551D,  IC-560, 
or  K>502A.  Reasonable.  Jim,  469 
Jayson  Avenue,  Pittsburgh  PA  15228, 
BNB815 

COMPUTERIZE  with  the  "Amateur 
Radio  Operating  System."  This  MS/ 
DOS  based  software  features  auto-log- 
ging, OSL  management,  AWARD  sum- 
maries. Contesting,  and  MORE,  Base 
System  $39.95.  Demo  disk  Si 0,00 
(credited).  SASE  brings  details.  Fun- 
damental Services,  1546C  Peaceful 
Lane,  Clearwater  FL  34616.  BNBS17 


FORMER:  4400WCT,  235mA,  3500V/ 
CT,  275mA,  120V220V  Pri,  $75/ea.  Gi- 
ant Powerslal  220V/28A  0-280 V 
7.8KVA$145.  AiSO  1 20 V/40A unit  4Mf/ 
4Kv  Caps.  $l6/ea.  UTC  swinging 
chokes,  5-25Hy  S25.  Mercury  relays, 
more  heavy  duty  PS  components  on 
List  for  S.A.S.E.  Also  Tektronix  plug-in 
units:  1A1,  M,  Type-82.  Exc,  $75/ea. 
Joseph  Cohen,  200  Woodside, 
Winthrop  MA  02152.  617-846-6312. 
BNB833 

223  MHz  FM  TRANSVERTER  KIT. 

Adapts  RS  TRC-501  49  MHz  HT. 
$83.95ppd,  Info:  LAKETEK,  Box  2496- 
ST,  Sandusky  OH  44870.  BNB834 

HUGE  K1 BV  DX  AWARDS  DIRECTO- 
RY, complete  rules  for  over  1015  cer- 
tificates* 102  countries,  230  pages. 
$15,50  postpaid,  Ted  Mettnosky,  525 
Foster  Si..  South  Windsor.  CT.  06074- 
2936.  BNB835 

FOR  SALE—  Browning  Golden  Eagle 
Mark  IV  AM/SSB  citizen's  band  receiv- 
er. Superb  performance— tube-type 
double  conversion,  low  noise,  two  tun- 
able bands  or  crystal  controlled.  Use 
on  CB,  retune  for  10  meters,  or  use  as 
tunable  IF  for  2  meter,  satellite  or  mi- 
crowave receiver.  Missing  top  cover, 
otherwise  complete  and  working,  with 
schematic.  $100,00.  WB20LL.  65 
Atherlon  Avenue,  Nashua  NH  03O6O. 
603-889-1067  BNB836 

ELECTRONIC  WEATHER  STATION, 
Superb  bargain  whrle  they  fast.  The 


ow  receive  or 
leave  messages 
with  other  local  hams 
using  the  16K.  Bulletin 
Board  featured  on  the 
smallest  TNC  available  — 
the  Heal hH  HK-21 
Pocket  Packet. 

The  BBS  operates 
under  your  call  with 
simple  commands 
like  Send  or  Write  a 
message,  Kill  a  message 
and  read  the  File 
messages  currently  on 
the  system.  And  the 
HK-21  Pocket  Packet  is 
fully  TN02  compatible. 

Hookup  Is  easy. 
Plug  in  supplied  cables 
instantly  to  most 


HTs,  or  wire  a  separate 
cable  into  your  mobile 
or  base  VH For  L'HF 

rig, Conned  your 


Get  your 
message 
across... 
even  when 
no  one  is 
listening. 


computer  via  RS-232 
and  you're  ready  to  call 
a  fast-growing  number 
of  packet  hams. 

The  HK-21  Pocket 
Packet  requires  onlv  a 
single  12  VIx;@40mA 
power  source  or  as 
little  as  29mA  from  an 
optional  HKA-21-1, 
internally  mounted  4.8 
volt,  120  mAh.NICAD 
batterv. 

The  Heath    HK- 
21  Pocket  Packet  - 

$219-95  &$5?) 

Tb  order,  call 
I  800  253-0570 


For  information  on 
Heath's  complete 
line  of  amateur  radio 
products  call 
1-800  44  HEATH 
for  your  FREE 
Heathkit*  catalog. 


*>H 


A  subsidiary  ot  / 
Electron?-        upon 
CH989,  Heath  Cum 


my 


Best  to  start  with. 
Best  to  stay  with. 

Heath  Company 

Benton  Harbor,  Ml  49022 


one  you've  wanted,  as  featured  in  Aug 
"B5  Popular  Science,  provides  more 
than  20  functions,  including  baromet- 
ric pressure.  Complete  system  current- 
ly retails  for  $389.  DISTRIBUTOR 
CLOSE  OUT  price  (less  Rain  Gauge), 
only  $169.  Includes  full  service  and 
original  warranty.  Satisfaction  guaran- 
teed. VISA,  Master  Card  accepted 
Hurry,  call  now  for  details  and  immedi- 
ate delivery.  201-531-4615.  BNB837 

MOBILE  ENTHUSIASTS:  Finally 
there's  a  club  for  you.  Unique  awards 
prog  ram ,  newsletter  geared  to  more  ef- 
fective and  enjoyable  mobile  opera- 
tion. Become  a  charter  member  for  $12 
US  or  send  business  SASE  for  info  to 
HAMS  ON  WHEELS,  782  Notre  Dame. 
Grosse  Pointe  Ml  48230  BNB838 

INEXPENSIVE  VIDEO  DIGITIZER 
"THE  IMAGE-IZER"  from  KINNEY 
SOFTWARE,  See  73  Oct.  1988  page 
tfj  for  details.  Capture  RS1 70  TV  video 
(VCR  or  TV  camera)  !o  Commodore 
64/128  or  IBM  PC.  Save  images  todisk 
files.  ISM  PC/XT  4:77  MHz  version 
requires  CGA  capability— $59.95. 
Commodore  version— $39.95,  In- 
cludes disk  software,  documentation, 
pretlnned  and  drilled  PC  board  for  easy 
assembly.  Uses  common,  low-cost 
parts.  Please  specify  computer  type 
when  ordering.  SASE  for  information: 
KINNEY  SOFTWARE  DEPT.  73V,  974 
HODSDON  ROAD,  POWNAL  ME 
04069.  BNB839 

INEXPENSIVE  SLOW  SCAN  SEE 

WHAT  YOU  HAVE  MISSED!  Either 
IBM  PC/XT/AT  or  Commodore  64/128 
version  only  $39.95!  Receives  all  popu- 
lar SSTV  modes,  including  36  second 
color  ROBOT,  in  B  gray  levels.  Save 
images  to  disk.  Commodore  version  al- 
so transmits  black  and  white  pictures. 
IBM  version  is  receive  only  (requires 
CGA  capability).  Includes  disk  soft- 
ware, documentation,  pretinned  and 
drilled  PC  board  for  easy  assembly, 
Uses  common,  tow-cost  parts.  Specify 
computer  type.  SASE  for  information, 
Order  from  KiNNEY  SOFTWARE, 
DEPT.  73SSTV,  974  HODSDON 
ROAD,  POWNAL  ME  04069.  BNB84J} 

MAGAZINES  WANTED:  'Microwave 
Systems  News"  (MSN>. '  RF  Design," 
"PCIM  (Power  Conversion  &  Intelli- 
gent Motion),"  and  "GEX"  (1980- 
preserct).  Call  collect  519-742-4594 
(Ontario)  after  6  PM  Eastern  time, 
BNB841 

RADIO  SHACK  DEALER  Lowest 
prices  nationwide.  Pro-2004  $399.95, 
RS  10M  rig  $254.95  HTX-1 00.  Save  big 
on  all  RS  prices.  Scanners,  CB,  Com- 
puters. Shortwave,  Anis.,  etc.  Call  for 
specials.  Cot ro nits  Inc.,  Radio  Shack 
Dealer,  2200  SE.  Federal  Highway, 
Stuart  FL  34994  Order  toll  free  1*B00~ 
848-3004.  BNB642 

AMIGA  AUTHORIZED  DEALER  Low- 
est  prices  nationwide.  Calf  for  specials 
on  the  Amiga  A-500  Save  big  on  alt 
Amiga  prices.  Cotronics  Inc.,  Amiga 
Authorized  Dealer,  2200  S.E.  Federal 
Highway,  Stuart  FL  34994.  Order  toll 
free  1-800-848-3004.  BN8843 
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uge  pileups,  big  city 
QRN,  no  spare  parts, 
unci  a  long  way  to  anywhere. 
You  probably  couldn't  find  a 
better  test  of  the  new  SB- 1400 
All-Mode  Transceiver  than  Heath's 
expedition  to  Taipei  in  the 
Republic  of  China 

When  working  DX,  you  need 
sensitivity  to  dig  for  the  weak 
ones,  but  still  need  dynamic  range 
so  the  guy  down  the  block  doesn't 
clobber  you  in  the  middle  of  a 
QSG.  Sure,  the  SB-1400  worked  the 
S9  +  30  signals,  but  out  of  the  pile- 
ups  it  also  worked  a  number  of 
stateside  stations  running  5  watts 
or  less!  And  that's  not  bad  for  a 
short  path  distance  of  7600  miles! 

SB-1400 
A  proven  transceiver. 

The  technology  that  worked 
the  world  can  work  for  you, 
too,  in  your  own  ham  shack. 
The  SB-1400  is  a  hilly  assembled 
all  band  ail-mode  (FM  optional  X 
continuous  duty,  100-watt 
transceiver  It  incorporates  an 
impressive  general  coverage 
receiver  with  dual  VFOs  for 
split  operation  and  20 
memories  to  store  your  favorite 
frequencies.  The  unit  includes 
standard  SSH  filter  plus  a 
narrowband  500  Hz  CW  filter 
and  wideband  AM  filter  It  also 


\ 


features  clarificr  (RIT),  front 
panel  AGC,  noise  blanker,  all 
mode  squelch,  20  dB  attenuator, 
computer  interface,  and  a  clean, 
"operator  preferred"  front  panel 
layout. 

The  transmitter's  PA  is  cooled 
by  a  quiet,  thermostatically 
controlled  internal  fan  and  is 
enclosed  in  its  own  diccast 
aluminum  heat-sink  chamber, 
which  allows  for  full  power 
operation  in  CW,  SSB,  FM  and 
R1TV.  AMTOR,  SSTV,  and  Packet 


"Thanks  for 
the  new 


KJYGl .  Man  land 
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jo 


clM* 


'     * 


Heath 
offers  you  more* 

In  addition  to  the  SB-1400, 
Heath  offers  a  ftill  line  of  pie- 
assembled  or  build-it-yourself 
amateur  radio  equipment  to 
completely7  outfit  your  ham  shack 
or  upgrade  your  system. 

You  can  also  prepare  for  your 
next  exam  (Novice,  Technician, 
General,  Advanced  or  Extra  class) 
with  Heath  studv  courses. 

Finally,  as  a  Heath  equipped 
ham,  you  can  get  answers  to  your 
technical  questions  from  our 
tech  consultants,  who  are 
licensed  ham  operators,  on  the 
Heath  Tech  Assistance  line. 

For  more  information  on  the 
SB-1400  or  Heath's  complete 
line  of  amateur  radio 
equipment,  call  for  a  FREE 
catalog:  1-800-44-HEATH 
(1-800-444-3284) 


Best  to  start  with. 
Best  to  stay  with. 

Heath  Company 

Benton  Harbor,  Michigan  49022 

*   I9H*j,  Heath  Company, 

A  Mifoskliarvof 

Zenith  Electron; i  is  t  orporattutl. 
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Number  33  on  your  Feedback  card 


Mike  Bryce  WB8VGE 
2225  Mayflower  NW 
Massilfon,  OH  44646 

Heat  Up  the  Iron 

What  fun!  Snowed  in  and  noth- 
ing to  do!  Well,  have  you  given  any 
thought  to  making  some  changes 
to  your  shack's  radios?  There  is 
no  time  like  the  present.  Let's  take 
a  look  at  some  simple  tittle  mods 
for  some  of  the  more  popular 
Heath  series  radios,  namely  the 
HW-8  and  the  HW-9  QRP  trans* 

ceivers. 

The  HW-8  continues  to  be  a 
hard  act  to  follow.  There  is  no  end 
to  the  modifications  that  we  hams 
can  come  up  with  for  this  radio. 
The  newer  HW-9,  after  a  few  years 
on  the  market,  is  also  coming  un- 
der the  gun  of  the  ORPers'  solder- 
ing irons.  So  let's  heat  up  the  iron, 
remove  the  screws  from  the  HW- 
9,  and  jump  right  in. 

Bright  Ideas 

In  my  shack,  I  like  to  know  if 
something  is  on  or  off.  My  source 
of  power  is  the  sun,  so  I  don't  like 
to  waste  energy.  Of  course,  nei- 
ther the  HW-9  nor  the  HW-8  has  a 
"power  on"  indicator.  In  the  HW- 
8,  the  most  popular  method  of  us- 
ing a  "power  on"  indicator  is  to 
back-light  the  meter  by  mounting 
a  small  grain-of-wheat  bulb  be- 
hind the  meter.  The  meter  will 
take  on  a  nice  soft  glow, 

I  tried  the  same  method  on  the 
HW-9,  Guess  what?  It  didn't  work* 
Seems  that  this  time  around 
Heath  has  painted  the  back  of  the 
meter,  and  you  can't  get  a  light 
bulb  to  shine  through.  Ratsl 

Not  being  one  to  give  up  easily.  I 
took  a  closer  look,  if  you  have  an 
HW-9,  remove  the  top  case-  No* 
tice  that  the  front  panel  and  the 
inside  chassis  are  two  different 
pieces.  Notice  also  the  small  gap 
between  the  two,  Whoa!  Right 
there  is  the  place  to  install  some 
small  lights  to  illuminate  the  me- 
ter. In  fact,  there  is  room  enough 
for  a  second  lamp  for  the  dial! 

My  junk  box  seemed  to  lack 
anything  in  the  way  of  grain- 
of-wheat  bulbs,  so  I  went  to 
the  local  Radio  Shack.  Looking 
over  the  stock  that  was  hanging 
on  the  pegs,  I  came  upon  a  pack 
of  multicolored  miniature  tamps, 
12  volts  or  6  volts,  for  under 
two  bucks  per  pack. 

i  removed  the  colored  paint  with 
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Low  Power  Operation 

a  dab  of  fingernail  polish  remover, 
then  I  applied  a  small  drop  of  Su- 
pergluert  to  one  side  of  the  bulb,  I 
mounted  the  bulb  between  the 
two  panels  just  above  the  meter 
face.  I  also  installed  a  second 
lamp  just  above  the  dial,  being 
sure  to  center  both  lamps. 

Since  I  had  picked  the  1 2  volt 
units,  I  wired  them  in  parallel  and 
ran  a  small  piece  of  wire  from  the 
top  side  of  the  HW-9  to  the  power 
switch  on  the  bottom.  I  followed 
the  routing  of  the  mam  cable  har- 
ness leading  to  the  bottom  board. 
I  found  that  the  lamps  generate 
quite  a  lot  of  light,  with  little  heat 
build*up.  To  prevent  the  bulbs 
from  being  smashed  if  the  front 
panel  were  pushed  in,  I  installed  a 
small  rubber  "foot"  on  the  left 
side  of  the  meter.  This  rubber 
"foot"  acts  like  a  shock  absorber, 
protecting  the  lamps, 

With  both  lamps  running,  they 
will  draw  an  extra  100  mA  or  so.  It 
you  plan  to  operate  the  HW-9  via 
battery,  you  might  want  to  consid- 
er installing  a  switch  on  the  rear 
panel  to  turn  off  the  lights.  Also, 
when  working  with  the  Super* 
glue"  be  EXTREMELY  careful 
when  installing  the  lamp  over 
the  dial.  You  don't  want  to  get 
any  of  the  glue  down  inside  the 
dial  or  the  dial  drive, 

If  the  lamps  are  a  bit  too  bright 
for  your  liking,  just  add  a  current- 
limiting  resistor  in  series  with  the 
bulbs.  Be  sure  to  keep  that  resis- 
tor away  from  the  heat-sensitive 
circuits  inside  the  HW-9. 

Audio  Fixes 

Now  that  we  have  some  dial 
lights,  how  about  two  simple  fixes 
for  the  audio?  While  you're  at  Ra- 
dio Shack,  pick  up  a  speaker  for 
the  HW-9.  It's  a  Radio  Shack  Min- 
imus -0.03,  catalog  number  40- 
1250,  I  added  four  large  rubber 
feet  to  the  bottom  of  the  speaker. 
The  speaker  is  now  just  as  high  as 
the  HW-9.  The  dark  walnut  color 
matches  quite  well  with  the  HW-9. 
The  speaker  sounds  great,  and  is 
a  lot  cheaper  than  the  Heath 
speaker, 

There  is  a  drawback  to  this 
"fix."  If  you're  like  me,  and  Rod 
Breaux  WA50IH,  you'll  notice 
that  the  audio  sounds  'kinda  fun- 
ny.'* Rod  tracked  the  problem 
down  to  C336  on  the  T/R  board. 
Capacitor  C336  couples  the 
product  detector  U303  with  the 
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low-pass  filter  U304B,  The  capaci- 
tor value  is  not  especially  critical 
and  any  unit  of  10  uF  or  less,  with 
a  voltage  rating  of  15  volts  or 
more,  will  work  fine.  In  my  HW-9, 1 
installed  a  4.7  job  and  had  great 
results,  The  "fix"  here  is  to  install 
a  new  capacitor,  but  install  it 
BACKWARDS  from  the  original 
way.  Heath  designed  the  circuit  in 
reverse  polarity.  You'll  get  an  in- 
crease of  audio,  providing  a  signif- 
icant improvement  in  the  signal- 
to-noise  ratio. 

Increasing  Output 

We  now  have  meter  and  dial 
lamps,  and  better  audio.  How 
about  increasing  the  punch  of  the 
transmitter  a  bit?  Again,  Rod 
comes  to  the  rescue. 

To  correct  for  low  output  on  10 
and  15  meters,  Rod  changed  ca- 
pacitors C583  and  C566,  using  Ar- 
co  trimmer  capacitors,  and  made 
them  variable,  Keying  the  rig  into 
a  dummy  load,  adjust  the  trim- 
mers for  maximum  power  output, 
After  you' re  done,  measure  the 
value  of  the  trimmers  and  substi- 
tute silver  micas  for  the  trimmers 
You'll  gain  1  to  Vh  Watts  on  10 
and  15  meters.  You  don't  have  to 
mess  with  the  filters  for  the  other 
bands. 

The  driver  stage.  Q404+  uses  in- 
verse feedback  in  the  form  of 
R414  and  C432,  To  gel  more 
drive,  you  increase  the  value  of 
R414.  Be  careful— too  much  gain 
and  you'll  have  instability  in  the 
stage,  Rod  suggests  that  you  start 
off  with  1 .8k  ohm  and  increase  the 
resistance  in  steps.  His  HW-9  re- 
mained stable  at  3,3k.  I  stopped  at 
2.7k  and  had  a  power  increase  to 
about  5  Watts  on  80  meters.  This 
modification  has  little  effect  on  the 
higher  bands,  so  monitor  your 
success  on  80  meters.  In  working 
with  a  stage  with  such  a  high  FTT 
the  transistor  can  become  very 
unstable.  The  front  power  control 
should  provide  smooth  output 
with  no  sudden  pops  or  sluggish 
responses. 

The  final  modification  to  the 
driver  stage  is  to  remove  resistor 
R415  with  a  jumper  and  a  ferrite 
bead.  Again,  watch  for  signs  of 
instability.  By  careful  selection  of 
components,  you'll  be  able  to 
have  in  excess  of  6  Watts  output 
on  80  meters.  Just  remember,  if 
you  want  to  operate  within  the 
contest  rules  of  the  QRP  Interna- 
tional you  can't  have  an  output 
over  5  Watts. 

Drift  Fixer 

Seems  that  every  HW-9  has 
some  drift  problem.  My  HW-9  is 


not  too  bad,  and  to  be  frank,  I  nev- 
er worried  much  about  it.  But  Rod 
did.  and  here  is  his  fix  for  VFO 
drift. 

Remove  the  shield  can  and  ar- 
range the  components  so  that 
none  touch  each  other  or  the 
shield  can  when  it  is  replaced. 
This  includes  the  VFO  coil  L118. 
Bend  the  top  of  the  can  if  neces- 
sary to  allow  coil  clearance.  This 
is  an  easy  fix.  Also,  IVe  been  told 
(but  haven't  tried  this  one  myself) 
that  you  should  paint  the  inside  of 
the  shield  black.  This  keeps  drift 
down,  tt  seems  that  the  black 
paint  will  absorb  the  heat,  and 
thus  prevent  any  effects  on  the 
components. 

If  you  still  have  the  cover  off. 
solder  a  small  piece  of  flexible 
conductor  (RG-174  braid,  solder 
wick,  etc.)  from  the  tuning  capaci- 
tor shield  to  the  ground  lug  of  adja- 
cent AF  control  R3.  The  ground- 
ing provided  by  Heath  is  a  bit 
lackluster! 

A  Simple  Adjustment 

When  I  do  a  modification  on  a 
radio,  I  always  like  the  ones  that 
require  only  an  adjustment  of  this 
or  that.  The  transmit  offset  adjust- 
ment is  just  that,  an  adjustment. 
You'll  need  another  radio,  and  not 
the  HW*8  or  another  HW-9.  Con- 
nect the  regular  station  radio  to  a 
dummy  load.  Set  it  up  for  normal 
CW  operation  and  switch  in  the 
sharpest  IF  filter  available.  Next, 
key  the  rig  and  peak  the  signal  in 
your  HW-9.  Be  sure  to  have  the 
selectivity  switch  in  the  "narrow" 
position.  Now,  unkey  the  station 
rig  and  key  the  HW-9  also  into  a 
dummy  load.  While  it's  keyed, 
turn  R131  on  the  oscillator  board 
until  the  signal  peaks  in  the  sta- 
tion rig. 

That's  it!  You've  just  set  the 
transmit  offset  of  the  HW-9.  Now, 
when  you  work  a  contest,  those 
ops  with  the  super  high-tech  fil- 
tered rigs  will  be  able  to  hear  you. 

There  are  more  mods  for  the 
HW-9.  And,  as  more  and  more  of 
the  QRP  ops  take  the  time  to 
change  and  modify  the  HW-9,  the 
list  will  grow.  I'm  in  the  middle  of 
working  on  the  third  edition  of  the 
Hot  Water  Handbook.  If  there  is 
some  modification  that  you  deem 
important,  please  drop  it  my  way. 
If  I  use  it,  you'll  gel  a  free  copy  of 
the  HW  Handbook  when  it  is 
done. 

Remember,  this  is  your  column. 
I  need  your  input  to  keep  up  with 
what  you  want  to  read  about,  I  can 
always  use  photographs,  sche- 
matics, and  other  goodies  to 
share  with  our  readers. 


Homing  in 


Number  34  on  your  Feedback  card 


Joe  Moetf  PE  K0OV 
PO  Box  2508 
Fulferton.  CA  92633 

Lets  Build  a  Quad 

Last  month  I  explained  why 
gain  antennas  such  as  yagis  and 
quads  are  preferred  by  the  best 
southern  California  transmitter 
hunters  overall  other  methods  for 
competitive  hunting  on  the  2  and 
1-1/4  meter  bands.  Gain  antennas 
save  the  day  when  the  signal  is 
weak,  as  it  is  when  the  hider  runs 
low  power  from  the  valleys, 
canyons,  and  (occasionally)  the 
sewers  of  the  Los  Angeles  basin. 

Despite  all  its  advantages,  a 
quad  DF  setup  isn't  expensive — 
in  fact,  it's  dirt  cheap  and  you  can 
lash  it  up  yourself  even  if  you're 
the  kind  of  ham  who  has  build- 
©phobia.  Parts  are  no  problem 
even  if  you're  miles  from  a  radio 
store  because  you  get  them  from 
your  local  lumberyard  or  hard- 
ware emporium. 

This  dual-band  quad  was  devel- 
oped for  hunting  by  the  late  Ray 
Frost  WAGTEY,  and  documented 

by  K6BMG,  N6JSX,  and  others.  It 
uses  18  or  19  AWG  wfre  strung  in 
a  diamond  configuration  like  the 
photo  in  last  month's  column.  If 


Radio  Direction  Finding 

you  aren't  interested  in  hunting 
both  bands  right  now,  install  the 
elements  for  only  your  band  of  in- 
terest. 

There  is  an  endless  variety 
of  ways  to  put  together  a  strung- 
wire  quad.  WA6TE Y  used  a  wood- 
en boom  (1-3/4  X  1-3/4  X  28  inch* 
es  long)  and  spreaders  of  5/16 
inch  wooden  doweling  held  in 
place  with  4-1/2  inch  lengths  of 
3/8  inch  hard  aluminum  tubing 
from  an  old  TV  antenna.  Others 
have  built  their  quads  with  PVC 
pipe  booms  and  fiberglass  rod 
spreaders.  Just  remember  that 
the  boom  and  spreaders  should 
be  non-metallic  and  the  mast/ 
boom  coupling  should  allow  boom 
rotation  to  select  horizontal  or  ver- 
tical polarization,  if  both  are  used 
in  your  area.  Figure  1  shows  the 
coax  connected  for  vertical  polar- 
ization. For  horizontal  polariza- 
tion, the  feed  should  go  to  the  bot- 
tom corner, 

The  directors  and  reflectors 
are  continuous  wire  loops,  Break 
the  driven  element  loops  at  the 
feed  points  and  connect  them 
to  the  shield  and  inner  conductor 
of  the  coaxes  as  shown.  To  decou- 
ple the  feed  line,  use  a  sleeve 
balun  made  of  braid  from  an 


Figure  1.  Element  details  of  the  dual-band  quad.  Elements  are  symmet- 
rical and  only  one  quadrant  is  shown,  Holes  to  string  the  wires  are  at 
distances  A  and  B  from  boom  center  on  each  spreader,  per  the  table. 


old  piece  of  coax.  Remove  the 
outer  jacket  on  the  2  meter  coax 

13*1/4  inches  from  the  driven  ele- 
ment end  and  solder  one  end 
of  the  sieeve  there.  Smooth  the 
shield  sleeve  down  over  the  jacket 
of  the  coax  and  trim  it  off  a  quarter 
inch  from  the  driven  element  end. 
For  220  MHz,  use  a  similar  sleeve 
connected  8-5/8  inches  from 
the  driven  element  end.  Put  tape 
or  shrink  sleeving  over  each 
balun. 

Be  prepared  to  Spend  some 
time  tweaking  your  antenna  for 
best  performance.  Don't  perma- 
nently fasten  the  spreaders  to  the 
boom  or  install  the  jumpers  hold- 
ing the  element  wires  to  the 
spreaders  until  you  have  complet- 
ed your  adjustments.  Install  the 
director  loops  first,  then  connect 
the  driven  element  loops  to  the 
feedlme,  and  adjust  their  lengths 
for  best  SWR  on  each  band  by 
moving  the  connection  points  of 
the  feed  line.  Install  reflector  loops 
and  adjust  reflector  and  driven  el- 
ement lengths  for  best  SWR. 

Now  set  up  the  antenna  on  your 
vehicle  in  a  wide  open  field  or 
large,  empty  parking  tot.  Use  a 
signal  source  a  hundred  feet  or  so 
away  and  check  for  left  or  right 
bias  in  the  antenna  pattern  when 
DFing  the  source.  If  the  quad 
points  to  the  right  of  the  source, 
redistribute  some  of  the  wire  of  the 
driven  element  for  that  band  to  the 
right  side  of  the  spreaders.  If  the 
pattern  is  biased  left,  redistribute 
wire  to  the  left.  After  you  have 
eliminated  the  bias  on  both 
bands,  attach  the  element  wires 
and  secure  the  spreaders  in  place 
inside  the  aluminum  tubing  with 
crimping,  setscrews,  or  glue. 

Seal  off  the  ends  of  the  coax 
and  paint  your  completed  quad  a 
dark  color.  That  protects  the  ele- 
ments and  makes  the  setup  incon- 
spicuous on  night  hunts.  When 
hunting  on  2  meters,  be  sure  to 
terminate  the  end  of  the  220  MHz 
coax  with  a  50Q  load,  and  vice 
versa.  Otherwise,  element  inter- 
action may  skew  the  pattern. 

Beams  Aren't  Perfect 

It  should  come  as  no  surprise 
that  there's  no  VHF  OF  system 
that's  best  for  all  situations. 
Beams  do  have  their  disadvan- 
tages on  mobile  hunts.  They're 
cumbersome,  particularly  if  you 
have  to  get  out  of  the  mobile  and 
hunt  on  foot  to  close  in.  That  full- 
size  yagt  or  quad  can  get  pretty 
heavy  after  a  few  hundred  yards! 

Beam  hunters  must  remember 
to  swing  the  beam  in  a  full  360 
degree  circle  regularly,  or  they 
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Figure  %  Side  view  showing  how 
the  elements  are  located  on  the 
boom.  Elements  are  the  reflector 
(R)t  driven  element  (DE),  and  two 
directors  (D 1  and  02). 

may  miss  a  sudden  shift  in  signal 
to  the  rear  as  the  hidden  T  is 
passed.  For  this  reason,  beam 
hunting  works  best  when  there 
are  three  hunters  in  the  car.  The 
driver  concentrates  on  the  road, 
the  DFer  swings  the  beam  and 
gets  bearings,  and  the  navigator 
watches  the  maps. 

Beams  have  good  directivity 
and  front-to-back  characteristics 
only  over  a  relatively  narrow  fre- 
quency range.  A  2  meter  quad 
won't  work  well  for  aircraft  search 
and  rescue  on  121.5  MHz  or  on 
the  VHF  marine  band.  You  need  a 
separate  beam  for  each  band 
where  you  want  to  hunt. 

Most  mobile  hunters  use  three 
or  four  element  yagis  or  quads 
on  2  meters  because  longer  ones 
get  too  unwieldy  at  high  speeds. 
The  trade-off  is  that  short  beams 
are  too  broad  to  give  high  resolu- 
tion. The  3  d  B  beam  width  of  a  four 
element  quad  is  more  than  ±  30 
degrees,  requiring  careful  aiming 
to  determine  where  the  exact  sig- 
nal peak  is.  It's  even  harder  when 
there  are  mobile  fluctuations. 

There  are  even  a  few  hunting 
situations  when  the  beam/S-me- 
ter  method  works  so  poorly  it  can 
drive  you  crazy.  A  good  example 
is  the  hunt  put  on  at  the  1986  AR- 
RL  National  Convention  in  San 
Diego. 

Instead  of  transmitting  continu- 
ously, the  fox  went  on  for  a  half- 
second,  then  off  for  a  half-second, 
over  and  over.  As  if  that  were  not 
tough  enough  on  hunters  trying  to 
get  signal  strength  readings  with  a 
bouncing  S-metert  the  automatic 
transmitter  controller  set  the  out- 
put power  to  a  different  randomly- 
selected  level  (from  a  hundred 
milliwatts  to  a  hundred  Watts)  for 
each  half-second  burst. 

When  signal  strength  informa- 
tion is  more  confusing  than  help- 
ful, a  RDF  system  which  does  not 
depend  on  relative  amplitude  is 
needed.  Such  systems  exist,  and 
they  have  other  advantages  as 
well  Well  begin  discussing  them 
next  time. 
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Forward   facing   speakers. 
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ARD  9100  SUPER  ROTATOR 

Exclusively  Distributed  by  EEB 
The  Rotator  for  the  Big  Cans 


Computer/ Remote  Control 

Rotating  torque:  10,000  inch  lbs 

Braking  torque:  24,000  inch  lbs 

Vertical  load:  2*000  lbs 

Mast  size:  2   3,5  inch O.D, 

Moior:  1/3  HP  I20/220V  50760Hz 

Rotation  speed:  I  RPM 

Weight :  230  lbs.  Lis*  $4395 . 

Size:  15  x  25  x  15  inch  Call  for  Quote 


CRIS  60O0  COMPUTER/RADIO 
INTERFACE  SYSTEM. 
IBM  PC  OR 

COMPATIBLE. 


starting  Jt 
$349,95 


Auto  Log/Sort  800  memories 

Log  Date/Time /Freq/ Mode  (Opt  Signal  Strength} 

Build  your  own  data  base 

Scan  Bands/Freq /Service 

Auto  create  a  local  database 

Key  stroke  $et  radio  to  memory  channel 

Unlimited  logging  on  disc 

Spectrum  analysts  option 

Free  Newsletter  subscript  ion -Call 


ARD  230  SERIES  AMPLIFIER 


List  $5495. 
Call  for  Quote 

Cool  1500  watts  output  always  available 
All  HF  Bands  1.8  -  21  MHz  (10M1  u&er  install) 
50  -  80  waits  drive  for  full  output 
Harmonic  Supp    -45dB  JNTMOD     -35  dB 
Completely  automatic  Full  QSK 
Micro  processor  control  led /protected 
Remote  AMP  up  to  250  ft  from  controller 
Export  and  Commercial  Versions  available 
AMP  only  14  x  22  x  13  Inch  86  lbs 


SDU8000 

SPECTRAL  DISPLAY 

UNITS  (SOU)  Allow  user 

to  "SEE"  up  and  down 

the  band  for  activity  or 

lack  of.  You  won't  miss  anything 

■  Sweep  width  50  KHz  - 10  MHz 

•  Input  10.7  \\}\? 

■  Direct  plug-in  to  R7000  no  mods 

•  Variable  sweep  rate 

•  3  inch  CRT  Introductory  Priee 

•  1 20V  50/ 60  Hz  $595, 


Orders:  800-368-3270 

Electronic  Equipment  Bank 

51 6A  Mill  St.  NE,  Vienna,  VA  22180 


Local  &  tech  info 
70393$3350 

(Just  minutes  from  Washington,  PC) 


Others  May  Try  to  Imitate,  But 


•*• 


It's  a  lesson  you  learn  very  early  in  life,  Many  can  be  good,  some  may  be  better,  but  only  one  can  be 
the  best.  The  PK-232  is  the  best  multi-mode  data  controller  you  can  buy. 


i 


The  PK-232  should  be  listed  in  the 
amateur  radio  dictionary  under  the 
word  Versatile,  One  data  controller 
that  can  transmit  and  receive  in  six 
digital  modes,  and  can  be  used  with 
almost  every  computer  or  data  ter- 
minal. You  can  even  monitor  Navtex, 
the  new  marine  weather  and  naviga- 
tional system.  Don't  forget  two  radio 
ports  for  both  VHF  and  HF,  and  a  no 
compromise  VHF/HF/CW  internal 
modem  with  an  eight  pole  bandpass 
filler  followed  by  a  limiter  dis- 
criminator with  automatic  threshold 
control. 

The  internal  decoding  program 
(SIAMlm)  feature  can  even  identify 
different  types  of  signals  for  you,  in- 
cluding some  simple  types  of  RTTY 
encryption.  The  only  software  your 
computer  needs  is  a  terminal  program. 
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PC  Pakratt  Packet  TX/RX  Display 


Facsimile  Screen  Display 

2  Software  Support 

While  you  can  use  most  modem  or 
communications  programs  with  the 
PK-232,  AEA  has  two  very  special 
packages  available  exclusively  for  the 
PK-232.  .PC  Pakratt  with  Fax  for 
IBM  PC  and  compatible  computers, 
and  Com  Pakratt  with  Fax  for  the 
Commodore  64  and  128. 

Each  package  includes  a  terminal 
program  with  split  screen  display, 
QSO  buffer,  disk  storage  of  received 
data,  and  printer  operation,  and  a 
second  program  for  transmis- 
sion/reception and  screen  display  of 
facsimile  signals.  The  IBM  programs 
are  on  5-1/4"  disk  and  the  Com- 
modore programs  are  plug-in  ROM 
cartridges. 


3  Proven  Winner 

No  matter  what  computer  or  ter- 
minal you  plan  to  use,  the  PK-232  is 
the  best  choice  for  a  multi-mode  data 
controller.  Over  20,000  amateurs 
around  the  world  have  on-air  tested 
the  PK-232  for  you.  They,  along  with 
most  major  U.S.  amateur  magazines, 
have  reviewed  the  PK-232  and  found 
it  to  be  a  good  value  and  excellent  ad- 
dition to  the  ham  station. 

No  other  rnulii-mode  controller  of- 
fers the  features  and  performance  of 
the  PK-232.  Don't  be  fooled  by  imita- 
tions. Ask  your  friends,  or  call  the 
local  amateur  radio  store.  We* re  con- 
fident the  PK-232  reputation  will  con- 
vince you  that  it's  time  to  order  your 
very  own  PK-232. 

Call  an  authorized  AEA  dealer 
today.  You  deserve  the  best  you  can 
buy,  you  deserve  the  PK-  232. 

Advanced  Electronic 
Applications,  Inc. 

P.O.  BoxC-2160 
Lynnwood,  WA  98036 

206-775-7373 


AEA 


Brings  you  the 
Breakthrough! 


CIRCLE  65  ON  READER  SERVICE  CARD 


Number  35  on  your  Feedback  card 


INTERNATIONAL 


Notes  from  FN42 

The  Index  (international)  for 

1988  is  in  two  parts.  For  an  index 
by  nations,  see  box;  an  index  by 
major  subjects  is  here:  Esperan- 
to—July; World— ITU items,  July, 
November:  Universal  Permit  Ap- 
plication—January,  February, 
March,  October.  (For  the  index  by 
nations  for  issues  from  April  198$ 
through  1987.  see  page  97  in  the 
January.  1988,  issue.) 

Ambassador  Barry  Gotdwater 
K7UGA— courtesy  of  Advanced 
Electronic  App!icatron$t  Inc.  (see 
photo).  Barry  received  the  third 
annual  Amateur  Ambassador 
Award  from  AEA  at  the  ARRL  Na- 
tional Convention  last  September. 
The  $1f000  check  which  came 
with  the  award  was  immediately 
endorsed  over  to  the  ARRL  by 
K7UGA,  where  it  will  be  applied  to 
the  Fund  for  the  Defense  of  Ama- 
teur Radio  Frequencies-  Nomina- 
tions for  the  1989  award  (which  is 
international  in  scope)  may  be 
made  on  forms  available  from 
AEAr  PO  Box  C2160,  Lynnwood, 
WA  98036-0918,  USA.  Nominees 
are  judged  on  the  criteria  of  dedi- 
cation to  amateur  radio,  positive 
influence  on  those  outside  the  am- 
ateur service,  and  initiation  of  spe- 
cial projects  or  programs  to  pro- 
mote the  amateur  service. 
Previous  winners  were  Mary 
Duffield  WA6KFA  and  Byron  Lind- 
sey  W48IW. 

February  calendar  2 — Ground- 
hog Day,  USA;  4 — independence 


edited by  C.C.C. 

Day.  Sri  Lanka  (7th  for  Grenada, 
18th  for  Gambia,  22nd  for  St.  Lu- 
cia, 27th  for  the  Dominican  Re* 
public);  5— Anniversary  of  the 
Constitution,  Mexico;  6-^New 
Zealand  Day  (Watangi);  Tet,  Viet- 
nam; Chinese  New  Year  (Hsin 
Nien)-Year  of  the  Snake  begins; 
8—1968  Revolution  Day,  iraq; 
11 — Commemoration  of  the 
Founding  of  the  Nation,  Japan; 
Youth  Day,  Cameroon;  National 
Holiday,  Iran  (23rd  for  Gambia 
and  Brunei,  25th  for  Kuwait):  14 — 
Valentine's  Day,  Race  Relations 
Dayt  USA;  1&— Democracy  Day, 
Nepal;  19— Brotherhood  Week 
begins,  USA:  Mothering  Day, 
Great  Britain;  20— Lantern  Festi- 
val, China;  President's  Dayt  USA; 
22— Washington's  Birthday;  25— 
Victory  Day,  Czechosiovakia; 
28—Kaievata  Day,  Finland, 

Roundup 

USSR.  Confused?  Some  of 
the  information  about  the  new 
West  Siberia  DX  Club  and  its  new 
awards  program  has  b&en  confus- 
ing, some  contradictory.  We  sug- 
gest you  respond  to  this  message 
received  by  us:  "The  club  wet- 
comes  inquiries  from  individuals 
and  other  clubs  worldwide  regard- 
ing the  Club  programs  and  activi- 
ties. Please  direct  inquiries  to: 
USSR.  644099,  Omsk-99,  PO 
Sox  836,  West  Siberia  DX  Club." 
[NOTE:That's  the  order  in  which 
address  units  appear  in  the 
USSR  For  the  convenience  of 
both  US  and  USSR  postal  person* 


INTERNATIONAL  INDEX  FOR  1988 

(Includes  "Roundup"  and  "Notes  from  FN42  *  references) 

Africa  (General) — Jul;  Argentina — Feb;  Australia  (See  also 
Norfolk  Island)— Feb,  Mar,  Apr,  Jun,  Jul,  Nov„  Dec;  Belgium— 
Feb;  Brazil— Feb,  July,  Aug;  British  West  indies— Jan.  Jul; 
Canada— Mar,  Jun;  Chile  (See  also  Easter  island)— Feb;  Chi- 
na—Jan,  Aug,  Nov;  Cyprus—Mar,  Oct;  Czechoslovakia— Mar, 
Jun,  Dominican  Republic— Sep;  Easter  Island— May; 
Ecuador— Mar;  El  Salvador— Sep;  Finland— Jun;  France— Jun, 
Jul;  Great  Britain— Jan,  May,  Jul,  Nov;  Germany  (West)— Sep; 
Greece— Mar,  May;  Hong  Kong— Apr,  Jun;  Ireland— Apr,  Nov; 
Israel— Feb,  Mar,  May,  Jun,  Aug,  Nov,  Dec;  Italy— Jan,  Apr; 
Japan— JanT  Apr,  Oct,  Dec;  Kenya — Nov,  Dec;  Korea  (South) — 
Feb,  Mar,  Jun,  Sep,  Oct;  Liberia— Apr;  Malaysia— Sep:  Mexi- 
co— Oct:  Netherlands— May.  Nov;  New  Zealand— Feb,  May, 
Jul,  Aug;  Norfolk  Island— Apr,  Oct,  Nov;  Philippines— May; 
Poland— May,  Aug;  Portugal— Jun,  Jul;  Russia  (See  USSR); 
San  Marino— Jan;  South  Africa— Nov;  Sweden— Feb,  Jun;  Tai- 
wan—Mar, May;  Thailand^Jul;  Togo— Oct;  USSR— Mar,  May. 
Aug,  Sep,  Dec;  Vanuatu — Sep. 


neft  it  ts  suggested  that  whatever 
order  you  use,  place  each  unit  on 
a  separate  tine  and  print  VERY 
carefully— CCC] 

The  latest  information  we  have: 
It  Is  nof  necessary  to  be  a  WSDX 
Club  member  to  qualify  for  the 
awards.  And  see  the  boxes  for  in* 
formation  on  the  Arctic  Ocean 
Award  and  a  revised  list  of  cities 
for  the  USSR  t  ,000,000  Cities 
Award  reported  on  in  last  month's 
73  International. 

World:  Esperanto.  Fakuloj  pre* 

tendas,  ke  preskati  iu  ajn  persono 
povas  lerni  Esperanton  en  cent 
horoj  aU  malpli.  Yes,  they  do!  Who 
does  what?  Experts,  who  say:  vir- 
tually anyone  can  learn  Esperanto 
in  100  hours  or  less. 

How  did  YOU  do  (if  you  are  one 
of  the  33  who  took  advantage  of 
the  free-lessons  offer  made 
through  this  column)?  (July,  1988. 
pt  91)  The  33  were  from  20  differ* 
ent  states,  including  four  Ohioans 
(Ohioers?).  and  at  least  one  did  all 
of  the  ten  free  lessons— will  he/ 
she  write  and  tell  us  how  it  goes  on 
the  air?  The  offer  is  still  open,  ac- 
cording to  Esperanto  enthusiast 


Alfan  C.  Boschen;  and  in  re- 
sponse to  comments  made  by 
some  of  the  33,  a  new  compilation 
has  been  made  of  all  words  used 
in  lessons  1  through  4  (accompa- 
nies lesson  2),  lessons  have  been 
improved,  and  a  tape  is  being  pre- 
pared with  lesson-conversations 
and  songs,  so  one  can  learn  what 
Esperanto  sounds  like.  (A  nominal 
charge,  only  for  the  tape,  if  re- 
quested, will  be  made,)  If  interest- 
ed: Send  a  business-size  SASE 
(SAE  with  IRCs  if  you  write  from 
outside  the  USA)  to  Esperanto 
STl,  195  Partridge  Road,  Pitts- 
field,  MA  01 201  *  USA  for  the  first 
of  the  ten  free  lessons.  Return 
each  lesson  for  correcting,  with 
another  SASE  (or  SAE  with  IRCs) 
for  the  next  one. 

Worlds  Asia  Telecom  89.  The 
International  Telecommunica- 
tions Union  and  Telecommunica- 
tions Authority  of  Singapore  are 
sponsoring  "Asia  Telecom  89"  in 
Singapore,  20-25  February,  with 
exhibition  and  forum  at  one  place, 
in  Raffles  City,  at  the  Westin 
Stamford  and  Plaza.  The  forums, 
workshops,  and  exhibits  are  for 
telecommunications  specialists, 


Barry  Gotdwater  (right)  receives  the  1988  International  Amateur  Ambas- 
sadorAward  from  Mike  Lamb  N7ML,  President  of  AEA,  Inc.  See  text  for 
1989  nomination  process.  (Photo  by  Bob  Kuhn  KC7YN) 


WESTERN  SIBERIA  ARCTIC  OCEAN  AWARD 

Requires  QSQ/SWL  with  amateurs  of  the  following  (numbers  in  parenthe- 
ses are  oblast'  numbers); 


J  W — Spi  Lzbe  rgen 
Bear  Island 
JX-— Jar*  Mayen 
KL7— Alaska 
LA — Norway 
OX— Greenland 
VE — Canada 


UA1—  FJL 
NovayaZemiya 
UA1  N-{088) 
UAlO— (113J 
UA1P— (114) 
UA1Z— (143) 
UA9K— (163) 


UA0 — Severn  a  ya  Zemlya 

Novosibirsk iye  Islands 
Wrangel  Island 
UA#B-4105) 
UA*K— (139) 

UA#O-<098) 


Three  contacts  wtth  Soviet  Polar  Drifting  stations  <UP§L  4KB,  etc.)  may  be 
substituted  for  any  of  ftie  above, 


i  I—so  contacts,  no  two  with  same  area 
Clau  (I —  1 5  con  (ads  -  no  two  with  seme  area 
Class  III—  1 0  contacts,  no  two  with  same  area 
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QUALIFYING  CITIES  FOR  U- 

1  000  000-C  AWARD 

{See  January  73  International  USSR  Report) 

Alma-Ala 

Kiev 

Omsk(-) 

Baku 

Kuibyshev 

Perm 

Chelyabinsk 

Leningrad 

Sverdfovsk 

Dnepropetrovsk 

Minsk 

Tashkent 

Donetsk 

Moscow 

Tbilisi 

Gorky 

Novosibirsk 

Ufa 

Kazan 

Odessa 

Yerevan 

KJBV 

(•)  Omsk  is  required 

for  any  class  of  this  award. 

service  providers  and  users,  man- 
ufacturers, investors,  ar>d  econo- 
mists from  around  the  world.  The 
theme  will  be:  Moving  into  the 
Information  Age:  Integrated  Tele- 
communications Services  and 
Networks. 


AUSTRALIA 

Following  is  Part  ft  of  the  report 
sent  in  by  Jim  Joyce  VK3YJ  which 
we  have  entitled  "Four  Men  and 
an  Island— Weather  from  Beyond 
the  Outback. tf  Part  I  appeared  in 
the  December.  1988,  issue. 

Amateurs  on  Willis  Island. 

One  early  amateur  was  John 
VK4JG,  who  operated  both  phone 
and  CW  in  late  1963.  Mid-1964 
saw  VK4WV  active  on  CW.  and 
the  DX  column  rn  the  WIA  journal 
Amateur  Radio,  for  November, 
1967,  notes  that  "Willis  Island's 
John  VK4HG  [isj  having  a  few  mi- 
nor troubles.  On  the  last  air  drop 
his  10  and  1 5m  gear  went  into  the 
drink  beyond  the  reef.  So  look  for 
John  now  only  on  20  SSB  0900 
and  2000Z.'T 

Gavin  VK4EV  (now  VK3HY)  spent 
some  time  on  the  island  in  1968 
and  enjoyed  around  1500  con* 
tacts  while  using  a  home-brew 
phasing-type  transmitter  with  an 
output  of  50  Watts  PEP,  to  a 


ground  plane  on  20  meters,  a  half- 
wave  dipole  on  80  meters,  and  a 
two-element  beam  for  6  meters. 
His  receiver  also  was  home-brew. 
After  his  return  home.  Gavin  re- 
ceived OSL  cards  direct  and 
through  the  Bureau  for  nearly  ten 
years, 

Gavin's  period  of  duty  missed 
out  on  the  cyclone  season,  but  an 
earlier  team  had  the  stimulating 
experience  of  cyclonic  winds 
clocked  at  108  knots.  This  is  still 
the  record  for  wind  strength  in 
Eastern  Australia,  and  the  team 
was  very  happy  to  have  the  con- 
crete bunkers  buitl  for  such  occa- 
sions, provisioned  with  basic 
necessities. 

One  popular  amateur  was 
Kevin  VK9ZC  (now  VK4AKC),  He 
arrived  in  1 973  with  a  new  license, 
an  FM01,  materials  to  make  a 
quad,  and  lots  of  enthusiasm.  The 
big  opportunity  for  team  members 
to  talk  with  those  back  home 
made  amateur  radio  an  instant  hit 
and  a  hobby  for  everyone  there.  In 
fact,  the  team  relieved  him  of  ros- 
tered  duties  for  the  24  hours  of  the 
RD  contest,  with  his  promise  that 
he'd  stay  on  the  mike.  He  en- 
dured, and  the  team  waited  on 
hrm  hand  and  foot  with  nourish- 
ment and  encouragement.  The  re- 
sult? He  won  the  VK9  segment  of 
the  contest! 

Kevin  had  over  2400  DX  con- 
tacts during  his  stay,  even  though 
many  of  them  involved  heavy  go- 


r 


QSL  TIDBITS  FROM  NT2X 

{See  under  USSR  tn  '  'Roundup  "  for  note  on  forms  of  address  in  the  USSR) 

Any  who  still  need  QSL  cards  from  4K1A,  4K1HK,  4K1ANO, 
1980  to  1987T  may  write  for  them  from  USSR,  127349,  Moscow,  PO 
Box  459T  To*vo  Lamitainen  RA3AR  *  •  *  RA9YD  willing  to  help 
obtain  ANY  Soviet  OSL  cards  and  send  airmail.  Send  request  with 
3  IRCsto  USSR,  656057,  Barnaul,  PO  Box  2353,  Valery  Tyutyapin 
RA3AR***  UQ2GAGhasthe4K1  GAG  operation  logs.  If  in  need  Of 
a  OSL,  send  your  card  with  2  IRCsto  USSR,  226010.  Riga.  PO  Box 
50  ••■  UW1ZC  has  the  logs  lor  the  4K1CEY  operation.  Mail  your 
correspondence  lo  USSR,  184360,  Murmanskaya  ©blast',  Kola, 
PO  Box  70  ***  Alex  Vedernikov  UA9YAB  is  willing  to  become  a 
QSL  Manager  for  any  North  American  station  or  radio  club  and 
help  facilitate  QSL  exchange  between  them  and  USSR  stations. 
He  has  logs  for  UK92AA.  UA92AAT  UK9YBD/U9Z,  U29YWA/U9Z, 
UZ9ZWA/U9Z,  and  can  help  with  other  QSLs.  IRCs  will  be  appreci- 
ated. Address:  USSR,  659303,  Altaisky  Krai,  Biysk,  PO  Box  83. 


ing.  Whenever  he  went  on  the  air 
the  whole  world  wanted  to  work 
him  for  a  new  country,  and  as  he 
worked  only  transceive,  it  could 
take  him  up  to  15  minutes  to  ac- 
knowledge one  caH  QSLs  were 
handled  promptly,  however,  as  he 
transferred  log  data  to  his  man* 
ager  day  by  day.  Kevin  made 
friendships  worldwide. 

Kevin's  popularity  wasn't  hurt 
any  by  his  contribution  to  TV  re- 
ception. His  interest  in  VHF  decid- 
ed him  that  the  spasmodic  images 
from  Townsville  could  be  im- 
proved by  a  "VK9ZC  Special,"  a 
6-eiement  vagi  with  a  mast-head 
amplifier.  Results  were  disap- 
pointing, so  he  constructed  an 
11-element  vagi.  Results  were 
promising,  but  he  estimated 
that  at  least  another  TQ  dB  of  sig- 
nal was  needed  for  consistent 
viewing. 

There  followed  a  period  of  con- 
struction of  antennas  with  exotic 
designs,  and  various  longwires 
and  vees,  with  enthusiastic  help  in 
their  erection  and  testing.  Finally, 
a  stacked  rhombic  with  a  200-foot- 
long  axis  won  the  day.  TV  viewing 
with  watchable  signals  became 
possible  about  five  nights  per 
week,  providing  much  entertain- 
ment to  the  population  of  lonely 
Willis  Island. 

[The  Willis  Island  story  concludes 
Part  III.  to  come. — Ed.  ] 


Willis  Island— a  sea-level  view. 


CANARY  ISLANDS 

(Spain) 

Woodson  Gannaway  N5KUB/BA 

Apartado  1 1 

35450  Santa  Maria  de  Guia 


Las  Palmas  de  Gran  Canaria 
Isias  CanariaSt  Spain 

The  Canary  Islands  are  a  group 
of  seven  normally  recognized 
ones  and  several  smaller,  seldom 
mentioned  islands.  All  are  k>cated 
close  to  the  northwest  coast  of 
Africa,  They  form  two  provinces  of 
Spain,  and  of  course  everybody 
speaks  Spanish.  Even  if  someone 
native  to  the  islands  can  speak 
good  English,  it  is  really  appreciat- 
ed if  you  speak  in  Spanish.  I  find 
them  very  helpful  in  slowing  down 
to  accommodate  my  imperfect 
Spanish. 

We  have  lived  here  over  a  year 
and  a  half,  and  I  had  my  iicense 
to  operate  (temporary,  good  for 
one  year)  six  weeks  after  apply- 
ing. The  process  is  pretty  straight- 
forward  if  you  speak  Spanish.  I 
applied  in  person  at  the  Tele- 
communications Office;  it  cost 
about  18O0  pesetas  (around  US 
$15). 

I  had  been  advised  to  bring  my 
rig;  and  I  advise  you  the  same, 
and  bring  it  complete  because  you 
won't  know  what  you  can  find  if 
you  need  something.  Pan  of  the 
application  procedure  requires 
asking  for  permission  from  the 
Communidadr  the  building  man- 
agement committee,  if  you  plan  to 
erect  an  antenna  in  a  part  of  your 
building  other  than  your  own 
apartment,  If  you  apply  by  mail, 
you  could  perhaps  plan  a  small 
vertical  from  the  balcony.  Allow 
lots  of  time  if  you  apply  by  mail! 
But  be  sure  to  apply;  this  is  a  great 
place  to  operate! 

Last  July  the  amateur  radio 
operators  from  the  island  of  Fuer- 
taventura  travelled  to  El  Hierro 
[about  200  mites  to  the  west,  the 
most  western  of  the  Canaries — 
CCCl  on  what  was  said  to  be  the 
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first  expedition  away  from  the  ma- 
jor islands.  It  was  authorized  by 
the  General  Director,  Telecom- 
munications, arid  the  special  call* 
signs,  ED8EIH,  EE8EIH,  and 
EF8EIH  were  issued  for  use  dur- 
ing July.  A  distinctive  QSL  card 
was  made  up. 


NEW  ZEALAND 

Des  Chapman  ZL2VR 
459  Kennedy  Road 
Napier 
New  Zealand 

Kia  ora  atu  i  Aotearoa—  Hello 
from  New  Zealand!  Welcome  lo 
CCC  as  the  new  editor  of  73 
International  I 

I  have  submitted  the  specimen 
73  International  Universal 
Permit  Application  to  the  authori- 
ties for  their  perusal  and  sugges- 
tions and,  J  hope,  approval.  I 
have  also  sent  copies  to  NZART 
Headquarters  tor  Council  com- 
ments. The  form  appears  to  cover 
all  the  present  requirements  listed 
in  the  ZL  Visitor  permit  application 
form, 

The  term  "user  pays'*  seems 
to  be  rearing  its  ugly  head  in 
many  places  and  countries  now.  I 
noted  in  a  recent  publication  that 
the  "sale  of  spectrum/'  the  stuff 
we  use  every  time  we  throw  the 
big  switch,  was  the  subject  of  re- 
newed  efforts  by  President  Rea- 
gan to  charge  "users"  for  access 
to  the  radio  spectrum  by  making 
provision  in  the  1989  budget  for 
"it"  to  be  auctioned.  However, 
from  our  point  of  viewt  amateur 
radio  was  protected  because  pub- 
tic  safety  services  and  Amateur 
Radio  would  be  exempt. 

Here  in  ZL  we  are  facing  the 
user-pay  syndrome  too,  not  the 
sale  of  spectrum  although  this 
could  come,  but  with  regard  to  the 
use  of  prime  sites  owned  by  orga- 
nizations and  companies  where 
amateur  radio  has  acquired  rights 
to  place  their  VHF/UHF  re- 
peaters— and  now  owners  are 
seeking  the  right  to  charge  annual 
rentals,  If  this  works  out  and  fees 
are  high,  it  is  probable  thai  the 
number  of  repeaters  will  diminish 
accordingly.  It  is  easy  to  look  back 
at  the  good  old  days  in  ZL  when 
the  license  was  $6  and  we  had  big 
hunks  of  spectrum  for  recreation 
"as  of  right,"  but  we  must  look 
forward  to  the  '90s  and  devise 
strategies  to  justify  the  hobby  use 
of  what  others  see  as  a  saleable 


commodity.  I  think  we  can,  but 
must  continue  to  lobby  and  bar- 
gain from  here  on  in, . .  which 
brings  me  to  my  next  point:  W  ARC 
1932.  It  seems  that  the  ITU  is  ex- 
pected to  announce  that  a  World 
Administrative  Radio  Conference 
will  occur  then.  It  is  essential  that 
all  amateurs  arrange  for  the  best 
representation  at  Geneva  to  de- 
fuse the  threats  to  our  operating 
frequencies  and  even  achieve 
better  privileges.  Such  represen- 
tation will  not  be  cheap  but  it  falls 
to  us,  the  members  of  various 
leagues  and  associations 
throughout  the  world,  to  finance 
it  NZART  has  been  placing  funds 
aside  for  this  purpose  ever  since 
the  last  WARC,  and  members  and 
clubs  are  presently  contributing  to 
the  WARC  1992  Fund.  [Hambas- 
sadors:  what  are  your  countries 
doing?— CCC] 

Christmas  will  have  come  and 
gone  by  the  time  you  read  this,  but 
all  of  us  from  down  under  hope 
you— all  the  hams  of  the  world— 
had  a  merry  one,  and  may  1989 
bring  about  hundreds  of  better 
GSOs  among  us  all.  I  look  forward 
to  sharing  some  of  these  QSOs 
with  you. 


SWEDEN 

Rune  Wande  SM0COP 
Frejavagen  10 
S- 155  00  Nykvarn 
Sweden 

A  very  limited  permission  to 
operate  on  a  new  band,  50  MHz, 

was  given  last  June  for  the  SM3- 
VHF  Meeting  in  Oslersund. 
Successful  SM  contacts  were 
made  with  PA0RDY,  PA3ECU, 
PA3CGBt  PA3QOL,  and 
LA6QBA,  and  also  a  tropo-QSO 
with  LA1K.  This  opened  up  the 
possibility  for  authority  to  operate 
on  this  band  in  the  future.  There 
will  be  a  trial  period  since  we  still 
have  national  television  broad- 
casts in  this  band  segment.  There 
will  be  25  licenses  issued  for  the 
trial  period,  and  by  the  time  you 
read  this  these  stations  certainly 
will  be  on  the  air.  You  will  have  a 
good  chance  to  work  the  Nordic 
countries  as  there  already  are 
over  60  licenses  issued  in  Finland 
tor  this  band.  Good  luck! 

DXing  is  gaining  in  popularity 
in  the  Nordic  countries.  No  longer 
are  we  only  sitting  at  home  work- 
ing the  rare  ones,  Now  quite  a 
few  LA,  OH.  OZ,  and  SM  hams 
are  travelling  the  world  and  giving 


the  demanding  DX-world  new 

countnes  worked  and  confirmed. 
The  OX  groups  are  arranging  DX 
Meetings— inviting  guests  from 
far  away  as  well  as  expedition 
members  from  home  countries.  In 
1987,  the  big  thing  was.  of  course, 
Peter  I  Island,  and  both  Einar 
LAlEE  and  Kaare  LA2GV  were 
popular  guests,  and  they  gave 
fantastic  slide  shows.  In  January 
of  1988  the  OH  DXers  held  a  big 
meeting  outside  Helsinki.  Martti 
OH2BH  showed  the  video  record- 
ing from  the  famous  S0RASD 
operation,  and  John  W2GD  talked 
about  his  operations  from  P4JJGD. 
To  make  the  most  of  it  for  us  five 
SM  visitors  and  for  W2GD,  the 
talks  in  Finnish  were  interpreted 
simultaneously  into  English — 
an  unexpected  and  very  much 
appreciated  effort  by  the  organ- 
izers! 

The  LA  DX  Group  had  its  meet- 
ing in  Geito  last  June,  with  22 
Finnish  DXers  and  visitors  from 
nine  countries.  John  ON4UN  and 
Pekka  OH1RY  were  among  the 
attractions. 

Lake  Wettern  DX  Group 
SK6WW  holds  the  Swedish  DX 
Meeting  annually  in  October.  The 
last  one  met  in  Omberg,  just  south 
of  Motala  on  the  eastern  side  of 
Lake  Wettern  in  SM5-iand. 
Among  others,  Lars  SM5CAK  and 
Osten  SM5DQC  worked  hard  with 
the  logistics.  We  have  quite  a 
crowd  of  DXers  meeting  on  3775 
kHz  every  Sunday  at  1000  local 
time  to  exchange  news  and  QSL 
information.  It  really  is  nice  to  get 
together  at  least  once  a  year  to 
meet  old  as  well  as  new  friends. 
SM5CAK  has  for  years  gathered 
information  on  QSL  managers 
and  probably  has  the  most  com* 
plete  collection;  his  information  is 
always  in  demand. 

Stu  WAA2MOE  gave  a  slide 


show  from  the  recent  Palmyra  and 
Kingman  Reef  DXpedition.  Erik 
SM0AGD  brought  the  Abu  Ail 
DJ6SI  slide  show  with  him,  that 
can  be  borrowed  from  the  North- 
ern California  DX  Foundation 
(NCDXF),  Unfortunately  there 
was  not  time  enough  for  Erik  to 
show  pictures  from  his  S9AGD  op- 
eration of  last  fall.  Lars  SMGGMG 
brought  the  S0RASD  video  tape 
and  Tord  SM3EVR  showed  a 
video  presentation  on  how  packet 
radio  can  be  used  also  by  DXers. 
Erik  W6DU  gave  a  presentation  of 
the  NCDXF  that  has  made  many 
DXpeditions  possible.  SM0AGD 
was  busy  signing  up  DXers  to 
sponsor  NCDXF.  Another  exotic 
visitor  was  Pasi  Z21 GS  who  hope- 
fully will  soon  get  on  the  air.  He 
studies  microbiology  al  the  Uni- 
versity of  Lund,  here  in  Sweden, 
returning  to  Zimbabwe  early  this 
year. 

These  avid  DXers  are  not  al- 
ways just  collecting  new  coun* 
tries.  Quite  a  challenge  for  us  over 
here  is  US  County  Hunting. 
SM5CAK  has  only  about  100 
left  to  get  out  of  the  total  of  3,077. 
He  is  either  on  21,387  kHz  or 
28,387  daily  at  1430  UTC,  de- 
pending on  band  conditions.  If 
you  read  this  and  are  in  a  very  rare 
county,  why  not  give  Lars  a  call! 
Two  other  well  known  county 
hunters  (see  photo)  are  Rolf 
SM4BNZ  who  works  primarily  on 
CW  (and  has  only  about  100  left  to 
work),  and  Hans  SM6CVX  {with 
200  to  go),  Hans  works  only  sta- 
tionary ones,  which  is  quite  a  task. 
He  is  on  the  air  with  Lars  when 
time  permits. 

If  you  are  planning  a  trip  to  Swe- 
den in  the  fall  of  1989  keep  in  mind 
that  the  DX  Meeting,  in  October, 
will  be  held  in  Karlsbord.  arranged 
by  Kjell  SM6CTQ  and  other  mem- 
bers of  SK6WW, 


Left  to  right,  Lars  SM5CAK.  RolfSM4BNZt  and  Hans  SM6CVX. 
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system,  which  can  slow  the  flow  of  DX  infor- 
mation dramatically  A  solution  to  both  of 
these  problems  is  the  PacketCtuster  (PC) 
software,  which  is  very  similar  to  PCBS  but 
lacks  the  bulletin  board  features  of  mail  and 
bulletins.  (Stations  can  send  short  messages 
back  and  forth,  with  a  talk  feature,  but  cannot 
store  them  in  the  system.)  PC  permits  several 
nodes  to  link  up  and  share  DX  information, 
Each  node  needs  the  same  hardware  as  a 
PCBS  node,  plus  an  additional  Kantronics 
KPC-2  TNC,  and  another  VHFFM  transceiver 
and  antenna.  The  second  VHF  packet  system 
connects  the  nodes  together,  while  the  first 
provides  locaJ  access  to  the  system.  The  sec- 
ond system  can  be  on  another  2- meter  fre- 
quency, or  on  another  band.  The  northern 
California  DX  packet  spotting  system,  for  ex- 
ample, ties  the  nodes  together  on  220  MHz. 

As  far  as  individual  users  are  concerned, 
there  is  no  difference  between  PCBS  and  PC. 
excepi  for  I  he  lack  of  mail  functions  in  PC. 
When  a  user  enters  a  DX  announcement,  the 
information  rapidly  spreads  throughout  the 
system.  It  is  relayed  to  each  node,  and  then 
on  to  every  connected  station.  The  DX  data  is 
stored  in  each  node,  and  users  can  call  up 
current  or  historic  DX  data  just  as  easily  as 
with  PCBS.  PC  also  includes  all  the  other 
aspects  of  PCBS;  MUFP  WWV\  sunrise/sun- 
set, beam  heading  features,  local  names  and 
locations,  and  so  forth. 

PCBS  versus  Voice  Repeater 

The  PCBS  {or  PC)  system  offers  several 
advantages  over  more  traditional  DX  spotting 
on  local  voice  repeaters.  First,  the  DXer 
doesn't  have  to  listen  to  both  the  HF  radio 
and  the  VHF  repeater  monitor  at  the  same 
time.  The  DX  data  from  PCBS  shows  up  on  a 
computer  screen,  and  the  DXer  can  concen- 
trate on  the  DX  station,  not  the  2  meter  box, 

Second.  PCBS  elf  mi  nates  the  need  for  re* 
peats  of  DX  announcements.  Gone  are  the 
annoying  ''What's  that  call  again,"  or 
"Please  repeat  the  frequency,"  requests  for 
duplicating  the  announcement.  The  data  is 
right  on  the  screen  in  front  of  you? 

Third,  the  DXer  can  get  as  general  or  as 
specific  data  as  he  or  she  wishes:  everything, 
or  just  a  single  band,  or  even  a  sin-  gle  coun- 
try, all  organized  by  the  system. 

Finally,  the  DXer  doesn't  even  have  to  be  m 
the  shack  to  stay  current  with  DX,  Users  can 
access  the  DX  data  at  any  time,  so  no  DXer 
ever  needs  to  miss  any  announcements  dur- 
ing dinner,  snack  breaks,  or  other  absences 
from  the  shack.  Just  type  SHOW/DX  to  see 
what  you  missed  white  you  were  out  of  the 
shack. 

There  is  one  more  benefit  of  the  PCBS 
system:  no  rag-chewers  can  monopolize  the 
repeater  and  prevent  DX  announcements,  as 
happens  frequently  with  voice  DX  repeaters. 

PCBS  and  PC  come  complete  with  exten- 
sive and  detailed  help  files,  so  that  users  can 
receive  more  information  on  any  feature  im- 
mediately. Software  documentation  is  also 
very  good,  and  the  system  operator  has 
dozens  of  control  and  status  commands  to 
modify  and  monitor  the  system.  Good  DXir 
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Number  36  on  your  Feedback  Card 


ROPA  GA  TION 


Jim  Gray  W1XU 
210  Chateau  Circle 
PaysonAZ  85541 

Daily  Report  for  February 

Daily  conditions  for  February 
will  be  generally  good,  or  fair  to 
good,  as  shown  on  the  calendar 
below.  The  only  poor  days  will 
come  along  al  the  end  of  the 
month.  However,  be  alert  for  sud- 
den onsets  of  solar  activity,  such 
as  flares,  which  can  happen  any 
time,  followed  by  short  periods  of 
poor  conditions. 

We  expect  the  sun  to  be  fairly 
quiet  during  February,  and  the 
earth's  magnetic  field  will  also  be 
reasonably  quiet  to  unsettled  for 
most  of  the  month,  except  toward 
the  end,  when  geomagnetic  un- 
settled to  active  conditions  may 
exist  for  several  days. 

February  will  exhibit  the  usual 
winter  DX  conditions,  with  fairly 
early  band  closings  on  the  10  and 
12  meter  bands  as  darkness  falls. 
For  a  short  while  after  dafk,  15 
meters  will  stay  open,  and  20  me- 
ters will  be  open  until  well  after 
local  darkness.  As  far  as  band 
openings  in  the  morning,  you  can 
expect  20  meters  to  open  first,  fol- 
lowed by  15,12,  and  1 0  meters  as 
the  sun  comes  up  and  ionization 
extends  to  the  higher  and  higher 
layers  of  the  ionosphere.  Febru- 
ary is  a  prelude  to  March,  which 
should  be  the  best  month  for  HF 
band  DX  since  Cycle  21 . 


byJimGrayWIXU 

It  s  All  Relative 

As  usual,  the  equinoxes  (March 
and  September)  have  better  DX 
conditions  than  the  solstices  {De- 
cember and  June),  while  the  In- 
between  months  show  poorer 
propagation  conditions.  It's  im- 
portant to  note,  however,  that  all 
such  things  are  relative,  and  that 
the  worst  conditions  for  1989  will 
be  far  better  than  the  best  condi- 
tions just  a  few  years  ago. 

Expect  excellent  late  afternoon 
and  early  morning  conditions  on 
40f  80,  and  160  meters,  to  the  far 
reaches  of  the  globe— and  best  of 
all—these  conditions  will  last 
most  of  the  night,  until  midnight  or 
after,  and  begin  again  just  before 
dawn.  Static  levels  wilt  probably 
cause  difficulties  as  major  storm 
systems  move  across  the  country, 
particularly  in  the  southern  US 
and  south  of  the  equator,  but 
these  will  only  be  temporary.  Low- 
band  HF  DX  will  be  better  than 
ever. 

Openings  will  occur  frequently 
on  6  meters,  and  occasionally  on 
2  meters  in  February.  Keep  your 
ears  open,  and  your  radio  tuned  to 
WWV  at  1 8  minutes  after  the  hour 
for  solar-terrestrial  reports. 

One  last  comment.  As  most  of 
us  who  have  been  active  on  the 
HF  bands  know,  the  10  and  12 
meter  bands  have  been  outstand* 
ing  for  DX  propagation  for  many 
months.  .  ,AND  IT  WILL  GET 

BETTER! 
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Forecast  With  Your  PC 

Jack  Baldwin  VE7RG  sent  me  a 
sample  program  called  CQFCST, 
which  runs  on  the  PC  and  Radio 
Shack  TRS-80  Model  III.  He  de* 
signed  this  program  to  help  you 
forecast  propagation  conditions. 
CQFCST  is  a  simpfe-minded  pro- 
gram that  rearranges  K3ASK's 
and  N4XX's  forecasts  by  hours  of 
the  day. 

Jack  also  has  other  programs 
for  the  PC  and  the  Model  III  One 
is  MUF  SCAN,  that  adapts  MIN- 
IMUF  to  scan  selected  countries 
or  zones,  and  prints  out  MUF  for 
preselected  hours  of  the  day. 
CGIIMFO  and  CQINFO  PC  are 
menu-driven. 

Jack  has  two  marling  addresses 
depending  upon  the  time  of  year. 
They  are:  Lakeshore  RdT  Box  598, 
Kelowna,  BC.  Canada  V1Y-7P2 
and  2423  West  Tucana  St,  Tuc- 
son, AZ  85745. 
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INTRODUCIN 
THE  NEW  lO-Hz-1.4  GHz 


G 


DATASCAN)  FREQUENCY  COUNTER 

from  B&B  INSTRUMENTS 


MADE 
IN  THE 
U.S.A. 


COVERS  ALL  BANDS 
160-2  METER 
150-220-450 

850-1296  MHz 


THE  ULTIMATE  IN 
QUALITY  -  ACCURACY  -  SENSITIVITY  -  RELIABILITY 


DATASCAN     will  meet  an  your  frequency  measuring  needs  from  mobile, 
marine,  hilltoppmg  and  on  the  bench. 

*  Delivers  years  of  reliable  service,  constructed  of  a  rugged  all-metal  case  with  8 
digit  display. 

*  Adaptable  for  any  jobT  operates  on  8  AA  dry  ceiis* ,  1 1- 18  V  DC,  1 10  V  AC  adapter 
or  with  optional  nicad  pack. 

*  You  can  use  \t  to  check  disc  drives,  VTR's,  TV's,  HT's  or  tune  your  HF  rig  to  meet  a 
special  QSO. 

*  The  C  1400  also  comes  with  a  built-in  18  dS  preamp  for  increased  sensitivity.  You 
can  even  add  an  optional  sniffer  probe  for  finding  local  OSC  and  multipliers. 


Model 

Suggestert 
PriM 

Accuracy 

S&nsUivity  Tyq. 

Digit 
Type 
Sl*e 

1  \\£ 
ResolLJti&n 

lOHr 

Resolution 



PowEr 

Case 
Type  Si/e 

S50MU* 

■140MHi 

SSOMhte 

C900 

139.95 

1  PPM  TCXO 

25W 

35MY 

\ 

a  Dig.it 

.'1  m. 

7  Segmerii 

LED 

10  Hj 

to 
BMHj 

5MH7 

to 

5  J  2  MH? 

1  MegtH!1 

11 7  VAC 

11-1 8  YDC 

BAA  Dry 

Ceil  Baa. 

All  Metal 

RFI 
Shielded 

C1200 

169.95 

IPRMTCXO 

15.MV 

25  MV 

35  MV 

8  Digit 

7  Segment 
LED 

10  Hz 
ID 

5MHi 

5MH? 
to 

1000  MH; 

2BNC 
1  Mes  0\r 

sadPrs 

am  Metal 

Sfrieldsd 
Case 

2  k  ex.5 

C1400 

199.95 

5MV 

15  MV 

20MV 
<  SO  MV 

# 

I300MM^ 

3  Difiir 

y-i  ifl , 
7  Segment 

LED 

10H? 

Id 
5MKir 

5MH? 

to 
140OMH/ 

Option  ,i 
Nicad  Pfe 

ALL  UNITS  ARE  COVERED  BY  OUR  5  YEAft  LIMITED  WARRANTY 

ALL  MODELS  INCLUDE:  AC  Adapter  plus  Antenna 

ACCESSORIES 

BAC-8     8  AA  Nicad  Pack $19  95      ^^^^— ^    SPECIAL  $10  WITH  ORDER 

Sp  2    Sniffer  Probe  {HI  Z) $19,95  AM  12oo    X10-X100  Audio  Multiplier $49.95 


ORDER  TODAY 

(619)  579-2258  or  send  check  or  money  order  to: 


DON'T  GAMBLE  ON 
YOUR  FREQUENCY 


TERMS:  Shipping,  handling  and  insurance 
please  add  5  %  ($2.00  minimum)  to  a  max- 
imum of  $10.00  each  order.  CA  res.  please 
add  6%  sales  tax. 

*  Batter  ie  s  not  in  eluded .     *  N  i  cad  not  a  vai  I  able  with  model  C9  00 , 


manufactured  by 

B&B  INSTRUMENTS 

408  La  Cresta  Hgts  Road 

ElCajon,  CA92021 
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OSCAR  MOPE-J  FILTERS 

PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


PSf 
'    432 

70  cm 
PreAmp 

— » 

70  cm 
Rx 

MMf200-7  $55.00  PSf432  $95,00 

(usually  sufficient)  (for  extra  protection) 

LL  @145MHz  0.5dB  I.L,  @  435  MHz  0.1  dB 

Loss  @  435  MHz  40dBmin  Loss  @  145  MHz  70dBtyp 

Send  75c  (3  stamps)  for  detailed  specs  on  all  VHF  &  UHF  products.  Shipping  FOB  Concord, 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRNDR  NOTICE 


MA 


SI 


SPECTRUM  INTERNATIONAL  INC. 

P.O.  Box  10845,  Concord,  MA  01742,  USA 


(508)  263-2145 

\mSm 


I 

I 
I 


GORDON  WEST'S 

RADIO  SCHOOL 


21  DRV  NOVIC€ 

2  code  topes 
1  1 2  page  book 
LUorld  maps 
frequency  charts 
Course  certificate 
Free  magazine  coupon 
50  piece  fiteroture  set! 

$70  in  equipment  certificates  from  ICOMr 
K€NUUOOD,  and  YfKSU  $1 9.95 


m#m 


i 


i 

* 

i 


i 
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COMPLETE  NO VIC€  COURS€  $49.95 

4  code  topes,  2  theory  topes.  2  text  books, 
code  oscillator  set.  examiner  test  packet,  and 
$70  discount  coupons, 

NOVICE  TfXTftOOK  $4.95 

Written  bu  Gordon  UJest,  this  1  1 2  page  book 
contains  oil  Novice  questions  and  answers. 

NOVICE  COD€  COURSE  $39.95 

6  tape  stereo  code  course  for  learning  the 
code  from  scratch  Includes  certificates. 

TECHNKIRN  THEORY  COURSE  S1995 

'2  theory  topes  &  2  textbooks, 

OENEftRL  THEORV  COURSE 
£:  the  org  tapes  S  2  textbooks. 

TECHNiaAN/GCNCRftl  COURSE  $19,95 

Combined  tecti  &  general  course  with  4  tapes, 
and  1  booh. 

THI  COfliPifTf  GENERAL  *49,9S 

4  topes  &  StJooHs  for  theory  plus  6  tape: 
. stereo : code  se t  fo.r  C UJ  speed  b'ui Wmg.- 

GENERAL  COD€  COURSE  ^9,95 

6  tape'  stereo  code  course  for'  CUJ  speed- 
■  building  from  5  wpm  to  1 3  uipm. 

THE  COMPLETE  ADVANCED  $49.95 

4  topes  fc  2  books  for  theory  plus  6  tape 
stereo  general  or  extra  doss  code  course, 
{Specify  which  CUJ  topes  you  want) 

ADVflNC€D  THEORY  CLASS  $19.95 

4  tape  stereo  theory  course  pws  fully  illus- 
trated theory  book 

TH€ COJV!PUT€ EXTRA  W>0- 

4  tapes;  &  2  books  for-  triedFy:.  pl.os  6  tope 
••5tere0  code  set  for-  CUJ  speed  building  15 
:  .  wpm  to  22  uiprrH 

EXTRA  tOm  COURSE  $39.9S 

a'  :tape  stereo  code  course  fbr-tyj.'speecf 
building  from  I3:  wpnn  to  22  ujpm+v: 

EXTRfi  THEORY  CtRSS  $19.95 

4  tape  stereo  theory,  plus  My ;  illustrated 
theoryt  book. 

GORDON  WEST  ELECTRONICS  BOOK 
200   page   marine   electronics   book   pfus 
marine  mabiie  antenna  hints.  $19.95 

COMMERCIAL  TEST  PREP  ROOK  $29.95 

BRASS  CODE  KEY  &  OSCILLRTOR         $19.95 

PLASTIC  CODE  KEY  &  OSGLLATOA       $1 4,95 

COPPER  GROUND  FOIL  60<  FOOT 


SINGLE  CODE  TAPES 

SO  95  tRCH  *  BUV  2.  G€T  3rd  ONE  FREE 


5  ixipm  Novice  Tests.  •  S  uipm  Rcmdom  Code 

•  S  7  Speed  Sutld  •  7-10  Speed  Build  ■  1 0  Hump  Jump 

•  10-12  Speed  Build  *  1 2- 1 5  Calls  &  Number 

•  1  3  Random  •  1  3  Tesr  Prep  •  S-T  S  Genaral  Qmz 

•  1 5 Ccir Code  -13-15  Speed  Suiid  •  1  SO  7 Speed  Guild 

■  17-19  Speed  Sudfci  *  £0  ftondom  •  SO  Test  fVep 

■  20  Cor  Code  *  1 0-24  Gitm  Qu\z 


Shipping:  Please  Add  S3, 00  Each  For  Courses, 

$1,00  Each  For  Single  Tapes. 

Please  Direct  All  Orders  And  Inquiries 

To  Trie  New  Publishers: 


RADIO  AMATEUR  CALLBOOK  INC. 

325  SHERWOOD  OR.,  BOX  247 

LAKE  BLUFF,  IL  60044  USA 
Mon-Fri8-4PM    {312)234-6600 
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World's  Most  Powerful  CB  _ 
and  Amateur  Mobile  Antenna 


Lockheed  Corp.  Test  Shows 

WOsan  1000  CB  Antenna  Has 

58%  More  Gain  Than  The 

K40  Antenna  (on  channel  40). 

[n  tests  conducted  by  Lockheed  Corporation,  on?  of 
ihc  world's  largest  Aerospace  Companies  u  their  Rye 
Canyon  Laboratory  and  Antenna  Test  Range,  the  Wil- 
ton 1000  was  found  to  have  58%  more  power  gam  than 
the  K40  Electronics  Company.  K40  CB  Antenna  Thi* 
means  that  the  Wilson  1000  gives  you  53%  more  gam 
on  both  transmit  and  receive.  Now  you  can  instantly  in- 
crease your  operating  range  by  using  a  Wilson  1000, 


Guaranteed  To  Transmit  and  Receive 

Farther  Than  Any  Other  Mobile 
CB  Antenna  or  Your  Money  Back** 

New  Design 

The  Wilson  1000  higher  gain  performance  \h  a  result 
of  new  design  developments  that  bring  you  the  most 
powerful  CB  base  loaded  antenna  available . 

Why  Wtlsan  1000  Performs  Better 

Mam-  CB  antennas  lose  more  than  50  %  of  the  power 

put  into  them,  The  power  is  waited  as  heat  loss  in  the 

plastic  inside  the  coil  form  and  not  radiated  as  radio  waves. 

We  have  designed  a  new  coil  farm  which  suspends  the 


Lockheed  -  California  Company 

Ram  2        Bldg  £50        D*f*   74-78 


Aug.  21,  1987 

Vimcr.  Antenna  Cwnpiny  Hxi 
a  Sipwad  WBy    ynn  AH? 
Gram  VWISy  ComUHrtt*  Cenw 
Mandaiwv  Nevada    Ht#ir 


2.6 


10 


Suited;  Comparative  Gain  Twtmg  of  Citizen's  Band 

Antennas 
Ref:  Hys  Canyon  Antenna  Lab  File  I67D529 


«^£a6« 


*<* 


Mb  haw  compMod  iiiaftyB  Qam  nwosuf  uh  ■  w  ft  erf  ynf 
modd  1000  antenna  using  the  K-40  antenna  a*  in* 
iiAnmna  The  Mel  w  conducted  with  the 
mounted  on  a  IS  ground  plana  urtth  a 
gmtfjnr  Ban  300'  batmen  On*  tranwwt 
Th»  suintf  ware  tuned  by  the  atenrteirt  %SWft 

baftac 


The 


tMufcs  d  the  lev  en 
BC3UBCY<wa 

2fi.>UD 

27015 
27,066 
27115 
2/166 

27216 

27  266 
27  315 

27.36fi 
27  405 


R£UffWgaW(dB>      gUfflVE  POWER  QMifK* 


A    complete   dcicrL pt Ion 

JPAJOSji.    Excerpt*   of   Chit   rcjrtrt    *T* 


if    thli    test    Is    cdnt»i#pjd    In    flit 


I  Oil 


y.   c.   uvik«|,  Croup  in* inter 
*nt*nru/ATS  Support    Ldbof atory 


E I  *ct r raugn* Met   t.tttOTM. lary 


coil  in  air  and  still  retains  the  rigidity 
needed  for  support,  THts  new  design 
ebininaies  95%  of  the  dielectric  losses, 
Vfc  feel  thai  this  new  design  is  so 
unique  that  we  have  filed  a  patent  ap- 
plication on  it, 

In  addition,  we  use  10  Ga.  silver 
plated  wire  to  reduce  resistive  lenses 
to  a  minimum. 

In  under  to  handle  hip  her  ptwer  for 
amateur  use,  we  used  the  more  effi- 
cient direct  coupling  method  of  match- 
ing, rather  than  the  lossy  capacitor 
coupling,  Whh  this  method  the  Wil- 
son rOOO  will  handle  1500  watts  of 
power, 

Tht  Best  Ibu  Can  Buy 
So  hi  you  have  read  about  why  the 
Wilson  1000  performs  better,  but  it  is 
also  one  of  the  own  rugged  antennas 
you  can  buy.  It  is  made  from  high  im- 
I  ml!  thermoplastics  with  ultraviolet 
protection.  The  threaded  body  mount 
ami  coil  threads  are  stainless  steel;  the 
whip  k  tapered  17-7  nh,  stainless  steel. 
All  of  these  reasons  arc  why  it  is  the 
best  CB  antenna  on  the  market  today, 
and  we  guarantee  to  you  that  it 
will  outperform  any  CB  antenna  ( K404 
Formula  1,  you  name  it)  or  your 
money  back! 

"Inductively  base  loaded 
••CaU  fcw  tkliiis. 


CALL  TODAX 

TOLL  KREE:  t*00-5a4UD 
FOR  MJCR  NEAREST  DEALER 

WBsun  WOO 

Amdahl*  in  BiatA  or  ll'hitr 


Trtrak*  Roof  Mount .  ..79*5 

Magnetic  Mount 89*5 

WMsan  IOOO  TYueta  .    ,59*5 

DEALERS  Exctu%m  dralxr  arras,  \tiil  optn 


Wilson 

ANTENNA  INC, 

#2  COMMERCE  CENTER 
HENDERSON,  NV  89015 


800-882-1343 


SAVE 

ONJUN'S 

OVERSTOCK 

SALE 


ICOM 


IC-735 

List 

Juris 

DUAL  BAND  2m-440MHz 

1C3200A 

$649  95 

47995 

220  MHz 

IC-3AT 

349,95 

269  95 

IC-38A  25w  FM  Xcur 

489.95 

349.95 

IC-03AT 

269.95 

440-MHz 

1C-4AT 

349.95 

259,95 

220MHz 

FT-311RM 

DUAL  BAND 

R727fl2m/70cmHT 

FT-109RHHT 


429.95     239.95 


439.95     359.95 
399.95      233.95 


KENWOOD 


List 

Jun's 

R2-1  WIDEBAND  RCVR 

599.95 

CallS 

HP  Equipment 

TS-940S/AT  Gen.  Cvg.  Xcvr 

2499.95 

CaiiS 

TS-440^SAT  Gen,  Cvq,  Xcvr 

1449.95 

CallS 

TS-140S  Compact  Gen.  Cvg. 

Xcvr 

949,95 

CailS 

VHF/UHF 

TS-790A  2m-70cm  1  2  GHz 

1999.95 

CallS 

TS-71 1 A  All  Mode  Base  25 w 

1059.95 

CallS 

TR-751 A  All  Mode  Mobile  25w 

699.95 

CallS 

TM-22lA2m45w 

459,95 

CallS 

TM-2550A  FM  Mobile  45w 

519.95 

CallS 

TM-25TOA  FM  Mobile  70w 

62395 

CallS 

TH'215A2mHTH3£ltAll 

399  95 

CallS 

TH25AT  5w  Pocket  HT  NEW 

369.95 

CallS 

TM-721 A  2m/70cm  FM  Mobile 

729,95 

CallS 

TM-421A  Compact  FM  35w 

469,95 

Call  S 

TH-45AT  &w  Pocket  HT  NEW 

220  MHz 

389.95 

CallS 

TM-3530AFM220MHz25w 

519.95 

CallS 

TM-321 A  Compact  25w  Mobile 

469  95 

CallS 

TH*315AFull  Featured  2.5w  HT 

419,95 

CallS 

JUN'5^1 

3919  Sepulveda  Blvd. 
Culver  CityfCA  90230 

213-3908003 
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Introducing  l&iestfs  FT-4700RH 
dual-band  mobile*  Choose  Yaesu's  FT 
470GRH,  and  you  open  the  door  to  a  lot 
of  tight  spaces. 

While  other  dual  banders  just  wont 
fit  in  today's  small  cars,  the  FT-4700RH 
utilizes  a  versatile  "remote  head"  design, 
So  you  can  mount  the *' brains"  on  your 
dash,  visor,  or  door,  and  hide  the  "muscle" 
under  your  seat, 

High-performance  package*  Packing 
a  solid  50  watt  punch  on  2  meters  (40 
watts  on  70  cm),  the  FT-4700RH  includes 
Dual-Band  Watch  for  simultaneous  moni- 
toring of  both  bands,  with  independent 
squelch  settings  on  the  main  and  second- 
ary bands.  When  you  transmit,  opposite 
band  monitoring  goes  on  in  a  full-duplex 
mode. 

Ifou  can  adjust  the  relative  volume  of 
the  two  receive  channels  with  the  balance 
control,  Loo.  And  with  Yaesu's  bright  LCD 
display,  transceiver  status  is  clearly  visible 
in  sunlight  or  shade. 

Convenience  on  the 
road.  Human  engineer 
ingslongaYaesu 
specialty, 
is  an  impor- 
tant aspect 
of  the  FT 

4700RH  design.  The  ten-button  front  panel 
keypad  includes  a  "do-re-mi"  audible  com- 
mand verification,  and  all  important  con- 
trols are  backlit  for  night  operation.  Plus 
you  get  extended  receive  coverage  of  140-174 
MHz  (MARS /CAP  permit  required  for 
transmit  on  140-150  MHz),  or  430-450  MHz 
on  70  cm.  Nine  memory  channels  on  each 
band.  High/low  power  selection  (low  power: 
Ave  watts).  One-touch  reverse  repeater 
shift  button. Optional  CTCSS  module.  And 
16-kev  DTMF  microphone. 

Optional  accessories.  FTS-8  CTCSS 
unit.  MH-15D8  Autodialer  Microphone 
with  10 -telephone  number  memory.  SP-3 
or  SP-4  External  Speakers.  And  YH-I 
Headset/Boom  Mic  or  MF-1A3B  Flex-Arm 
Boom  Mic,  both  with  SB-10  PTT  Switch 
Unit 

Discover  Yaesu's  FT-47O0RH  today. 
And  see  what  "high  performance"  really 
means.  For  dual-band  mobile  operation, 
Yaesu's  FT  4700RH  really  fits! 

\aesu  USA  17210  Edwards  Road,  Cerritos,  CA  9OTD1 
(213)  404-2700.  Repair  Service:  (213)  404  4884. 
Parts:  (213)404-4847  Prices  and  specifications 
subject  to  change  without  notice.  Specifications 
guaranteed  only  within  amateur  bands. 


FT4700RH  control  head 

(lVxSW'xl") 
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...pacesetter  in  Amateur  Radio 


a 


TS-440S 


DX-citing!" 


Compact  high  performance  HF  transceiver 
with  general  coverage  receiver 


Kenwood's  advanced  digital  know-how 
brings  Amateurs  world-wide  " big- rig " 
performance  in  a  compact  package,  We 
call  it  "Digital  DX-citement"-that  special 
feeling  you  get  every  time  you  turn  the 
power  on  I 

•  Covers  All  Amateur  bands 
General  coverage  receiver  tunes  from 
100  kHz -30  MHz.  Easily  modified  for 
HF  MARS  operation, 

•  Direct  keyboard  entry  of  frequency 

•  All  modes  built-in 
USB.LSB.CW.AM.FM. 
and  AFSK.  Mode 
selection  is  verified  in 
Morse  Code. 

•  Built-in  automatic 
antenna  tuner 
(optional) 
Covers  80-10  meters 

•  VS-1  voice  synthe- 
sizer (optional) 


•  Superior  receiver  dynamic  range 

Kenwood  DynaMix1"  high  sensitivity  direct 
mixing  system  ensures  true  1 02  dB  receiver 
dynamic  range.  (500  Hz  bandwidth  on  20m) 

*  100%  duty  cycle  transmitter 

Super  efficient  cooling  permits  continuous 
key-down  for  periods  exceeding  one  hour. 
RF  input  power  is  rated  at  200  W  PEP  on 
SSB.  200  W  DC  on  CW.  AFSKt  FM.  and  110 
W  DC  AM.  (The  PS-50  power  supply  is 
needed  for  continuous  duty.) 


mm 

I  #"    '*'                                                       sin 

it  III 

•  Adjustable  dial  torque 

•  100  memory  channels 
Frequency  and  mode  may  be  stored  In 
10  groups  of  10  channels  each.  Split  fre- 
quencies may  be  stored  in  10  channels 
for  repeater  operation. 

•  TU-8  CTCSS  unit  (optional) 

•  Superb  Interference  reduction 

IF  shift,  tuneable  notch  filter,  noise  blanker, 
all-mode  squelch,  RF  attenuator,  RiT/XlT, 
and  optional  filters  fight  QRM. 

•  MC-43S  UP/DOWN  mic.  included 

•  Computer  interface  port 

•  5  IF  fitter  functions 

•  Dual  SSB  IF  filtering 
A  built-in  SSB  filter  is 
standard.  When  an 
optional  SSB  filter 
(YK-S8SorYK-88SN)is 
installed,  dual  filtering 
is  provided 

•  VOX,  full  or  semi 
break -in  CW 

•  AMTOR  compatible 


Optional  accessories; 

•  AT-440  interna!  auto,  antenna  tuner  (SO  m-10  m) 
»  AT-250  external  auto,  tuner  (160  m— 10  m) 

•  AT-130  compact  mobile  antenna  tuner  (160  in- 
to m)  •  IF-232C/IC-10  level  translator  and  modern 
IC  kit  *  PS-50  heavy  duty  power  supply  •  PS-430/ 
PS-30  DC  power  supply  *  SP-430  external 
speaker  *  MB-430  mobile  mounting  bracket 

•  YK-88C/88CN  500  Hz/ 2 70  Hz  CW  filters  *  YK-88S7 
88SN  2.4  kHz/1.8  kHz  SSB  filters  •  MC-60A/80/85 
desk  microphones  ■  M055  (BP)  mobile  micro- 
phone •  hS-5/6/7  headphones  •  SP-40/5OB 
mobile  speakers  •  MA-5/VP-1  HF  5  band  mobile 
heiical  antenna  and  bumper  mount  »  TL-922A 

2  kw  PEP  linear  amplifier  •  SM-22G  station  monitor 

•  VS-1  voice  synthesizer  *  SW-100A/200A/2000 
SWR/power  meters  •  TU-8  CTCSS  tone  unit 

•  PG-2S  extra  DC  cabte. 


Kenwood  takes  you 
from  HF  to  OSCAR! 


Complete  service  manuals  are  available  for  aft 
Kenwood  transceivers  ana*  mosr  accessories 
SpeetfrcaffOtts  and  prices  are  subject  to  change  without 
notice  or  obligation 


KENWOOD 

KENWOOD  USA  CORPORATION 

2201 E  Dominguez  St.. Long  Beach,  CA 90610 
PO.  Box  22745.  Long  Beach.  CA  90801-5745 


